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The President 
The White House 
Washington, D.C. 20500 

Dear Mr. President: 

April 28, 1978 

We have the honor to submit herewith the third Annual Report 
of the United States Nuclear Regulatory Commission for your 
transmittal to the Congress, as required by Section 307( c) of the 
Energy Reorganization Act of 1974. This report covers the major 
activities of the NRC from October·l, 1976, through September 
30, 1977, and briefly describes some additional actions through 
December 31, 1977. 

Respectfully, 

~~ 
. Joseph M. Hendrie 
Chairman 
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Overview and Summary 

This third Annual Report of the Nuclear Regulatory Commis
sion describes the major events and challenges affecting nuclear 
regulation during fiscal year 1977 and key actions taken, under
way and planned on behalf of the public. 

Section 307(c) of the Energy Reorganization Act of 1974 spe
cifies a number of areas of NRC activity that must be discussed 
in the Annual Report, including those pertaining to nuclear power 
plant safety, safeguards and waste disposal. In addition to re
sponding to the statutory mandate, the report treats several 
matters that gave rise to public concern during the year, and 
seeks to clarify for the general public the status oflicensed 
nuclear operations and their regulation. The Commission hopes 
that the presentation in one publication, with index, of a compre
hensive description and discussion of its programs will make the 
Annual Report useful as a reference document. Chapters 2 
through 14, and appendices, describe NRC activities in each 
major program area during the fiscal year ended September 30, 
1977, and Chapter 1 presents a brief overview and summary of 
these activities. This report also provides brief accounts of some 
of the more important actions taken during the balance of the 
calendar year 1977, which will be discussed more extensively in 
the 1978 Annual Report. 

"In 1977 the Commission continued to carry out its responsibili
ties in an environment of widespread public debate over issues 
associated with the use of nuclear technology. The issues being 
debated were focused mainly on various safety aspects of nuclear 
activities, the need for timely resolution of the problem of radio
active waste management, reforming the licensing process, safe
guarding nuclear facilities and materials against malevolent 
actions, and efforts to deter the worldwide spread of nuclear 
weapons capability. A national policy against nuclear prolifera
tion, enunciated in Presidential statements, intersected directly 
with domestic fuel cycle deliberations. It led to a Commission 
decision in December _to terminate a three-year NRC proceeding 
on whether plutonium should be recovered from spent uranium 
reactor fuel and recycled into fresh mixed oxide fuel on a wide 
scale. 

Although some 1977 developments prompted the Commission , 
to reexamine priorities given certain of its programs, the NRC's 
statutory responsibility remains unchanged: to regulate civilian 
nuclear activities so that the public health and safety, national 
security and environmental quality are protected and the antitrust 
laws obeyed. 



2 

SAFETY 

There are two aspects to the question of safety in 
nuclear activities: the risks posed by nuclear acci
dents, on the one hand, and by routine releases of 
low levels of radioactivity on the other. Since uncer
tainties and risks cannot be reduced to zero in any 
human endeavor, the NRC's safety goal in nuclear 
power regulation is to require licensees and appli
cants for licenses to take those actions considered 
necessary to assure that the risks from normal 
operation and from accidents are extremely low. 

With respect to normal facility operations, con
trol of exposure to radiation is based on the assump
tion that any exposure, no matter how small, in
volves some risk;-For example, NRC regulations 
require that the low-level releases of radioactive 
materials in effluents from light water-cooled power 

Geological and seismological experts from NRC's Office of 
Nuclear Reactor Regulation, the U.S. Geological Suney, the 
California DMsion of Mines and Geology, and Earth Sciences 
Associates examine trenches at the General Electric Company's 
Vallecitos Nuclear Center near Pleasanton, California, for evi
dence of geologic faulting. This inTestigation in October 1977 led 
the NRC staff to order the General Electric Test Reactor shut 
down on October 27, 1977. 

reactors and resultant doses to the public be kept 
"as low as reasonably achievable." The Commis
sion's numerical guidelines for implementing this 
requirement, if met, will keep radiation doses to 
persons living near nuclear plants at levels which 
are small fractions of doses occurring from natural 
background radiation, and of existing radiation 
protection standards followed by all Federal agen
cies. Uncertainties at the present state of knowledge 
as to the risk of harmful effects from low-level ex-
posures have been the subject of continuing debate. 
The NRC staff has been evaluating specific radia
tion epidemiology research findings concerning 
effects of both occupational and nonoccupational 
exposures with the goal of ensuring that radiologi
cal exposure limits reflect results of the latest re
search in this field. 

The NRC's inspections oflicensees and examina
tion of personnel radiation exposure records during 
1977 indicate that NRC licensees continued to 
achieve a generally good overall radiation safety 
record. There were 19 abnormal occurrences in 
licensed operations during fiscal year 1977-seven 
involving power reactors and 12 involving materials 
licensees. These occurrences-events considered to 
be significant from the stmn.tpomt of safety but 
which do not always imply a direct, imminent threat 
to persons-were reported to Congress on a quar
terly basis, and are summarized in this report. 

Licensed Reactors 

During 1977 there was no nuclear accident caus
ing detectable injury to any person at any licensed 
power reactor in the United States. As of Decem
ber 31, 1977, licensed nuclear electric gen.erating 
plants had accumulated approximately 366 reactor
years of operation without experiencing such an 
accident. 

The seven abnormal occurrences at power reac
tors during 1977 involved technical problems, fail
ures of materials, design defects, personnel error 
and laxity in safeguards. The fact that technical 
problems and malfunctions encountered in opera-

. tions have not escalated into serious accidents has 
served to demonstrate the effectiveness of requiring 
defense-in-depth protection in reactor design. At 
the same time, however, such occurrences demon
strate the need for continual regulatory vigilance in 
following nuclear operations to assure prompt cor
rective action where indicated and to apply lessons 
of experience. This continues to be a prime function 



An NRC inspector looks onr·a reac
tor flow chart"-a document showing 
water flow paths Inside the reactor ns
sel-with the Control Center Operator 
in the control room or a florida nuclear 
power plant. 

of the NRC, utilizing not only findings from its in
spections, investigations, technical studies, research, 
and operational reports from licensees, but also in
formation concerning safety from all available 
sources. 

During 1977, the NRC took a number of actions 
to correct deficiencies at operating reactors, some 
6f which involved temporary shutdowns for modifi
cations of design or procedures, or replacement of 
components. Safety-related events with potential 
significan~e are routinely examined to determine 
whether they apply to other facilities. In November, 
for example,-the NRC staff undertook two surveys 
of electri<:al components in all operating nuclear 
power plants.-one resulting from a petition from 
the Union of Concerned Scientists which was based 
on certain tests performed for the NRC, and the 
other arising from the detection of electrical 
grounds during reactor operation. By year-end the 
NRC staff had ordered the shutdown of one plant 
until qualifitd electric cable connectors could be in
stalled, and was continuing to investigate conditions 
at other potentially affected facilities. Actions on 
the principal technical problems with reactors con
sidered during fiscal year 1977 are discussed later in 
·this Annual Report. 

In other actions, the NRC staff announced in 
August 1977 that it would recommend denial of 
.permission to resume operation of the Humboldt 
Bay N\lclear Power Plant near Eureka, Calif., 
based on a year-long review of potential earthquake 
effects which had not been taken into account in the 
reactor design. And, in October, the staff ordered 
the shutdown of General Electric Company's test 
reactor near Pleasanton, Calif., on the basis of new 
information on geologic faulting near the site. 

Recognizing that NRC regulations have evolved 
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over a period of years, the Commission approved, 
in November 1977, a staff plan to systematically 
evaluate 11 nuclear power plants licensed for opera
tion before 1972 to determine to what extent they 
meet current licensing requirements for new plants. 
While substantial improvements have already been 
made in response to safety issues or in specific sys
tems of these older reactors, each plant will be re
viewed as a whole to determine whether additional 
changes will be required. Examples of matters to be 
considered are seismic design, accident reevalua
tion, and systems to monitor for primary coolant 
leakage. 

The NRC staff in November recommended dis
continuance of an early site review of Baltimore 
Gas & Electric Company's proposed nuclear sta
tion location at Perryman, Md., concluding that 
there are clearly superior alternative sites from the 
standpoint of population density and other factors. 

In enforcement actions during the 12-month 
period ended September 30, the NRC fined licens
ees of six operating reactors and suspended the li
cense of a senior reactor operator for violations of 
NRC regulations. 

Occupational Exposures 

Data collected from the four categories of li
censed operations having the greatest potential for 
significant personnel radiation exposures-power 
reactors, industrial radiographers, fuel fabricators 
and processors, and certain processors and distribu
tors of radioisotopes-indicate that exposures to 
individuals generally continue to be well below 
allowable limits. 
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The reports for 1976 on some 92,800 persons 
monitored in these operations showed that expo
sures of nearly halfofthese individuals were too 
small to be detected by personnel radiation dosi
meters. Three exposures were recorded that ex
ceeded the maximum annual limit of 12 rems estab
lished by Federal regulations. The average exposure 
was 0.36 rem per person, the same as in 1975. Most 
of these exposures occurred at the 62 nuclear power 
plants authorized to operate during 1976, and in
volved many short-term employees engaged in plant 
maintenance. 

Of the 12 abnormal occurrences among nuclear 
materials licensees during the fiscal year, nine in
volved overexposures of personnel in industrial 
radiographic operations. The number of overex
posed individuals is small in light of the thousands 
of employees of hundreds oflicensed firms who use 
radioactive sources to make millions of x-ray-like 
pictures each year to detect flaws in dense materials 
such as structural steel. Nevertheless, these sources 
of highly penetrating radiation have a high poten
tial for personnel overexposures, and the Commis
sion is concerned with reducing the number of such 
occurrences. Accordingly, an action plan was set in 
motion in 1977. It includes a rulemaking proceed
ing, possible revision of design criteria for radio-

graphic devices, and seminars on radiation safety 
and NRC requirements to be conducted by the 
NRC staff expressly for industrial radiographers. 

Transportation 

About 2.2 million packages of radioactive mate
rials are shipped annually in the United States. 
About 40 percent are shipped by air, and of these 
more than 60 percent contain small amounts of 
radioisotopes for medical uses. NRC, the Depart
ment of Transportation, the U.S. Postal Service 
and the States all have a part in regulating the 
safety of commercial shipments of nuclear mate
rial. NRC regulations apply to its licensees and 
generally specify procedures and standards for 
packages and shipments to protect the public. 

Since formation of the NRC in 1975, the staff 
has been reviewing existing transportation regula
tions. As part of a Commission rulemaking pro
ceeding announced in 1975, the staff issued in 
December 1977 its Final Environmental Statement 
on the Transportation of Radioactive Material by 
Air and Other Modes. The statement concludes 
that present regulations governing the transporta-
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ti on of radioactive materials are adequate; how
ever, studies are continuing on certain aspects to 
determine whether changes should be made. In 
this regard, the NRC staff is preparing an environ
mental statement on transportation of radioactive 
materials through urban areas, and conducting a 
joint study with DOT of the adequacy of existing 
requirements for shipment oflow-level radioactive 
materials. The results of these studies will be useful 
to the Commission in considering a petition from 
two Congressmen and several consumer-interest 
and environmental organizations asking that regu
lations on shipments of radioactive materials be 
amended. 

Public concern over increasing shipments of 
highly enriched uranium through Chicago's O'Hare 
Airport led to a decision in December 1977 that 
such shipments would be moved through other air
ports until completion of a joint study by the NRC 
and the Office of the Mayor of Chicago. An NRC 
task force was participating in the study at the end 
of the year. A New York City ordinance, passed in 
1975, which virtually bans the transport of signifi
cant amounts of radioactive material within the 
city, continued in litigation. A hearing was held on 
the matter in November 1977 by DOT, which is 
considering the compatibility of the ordinance with 
Federal regulations. 

The NRC expects to be able to certify to the 
Congress early in 1978, in response to P.L. 94-79, 
that it has developed and tested a container for air 
transport of plutonium that can.withstand virtually 
any type of aircraft accident. 

RESEARCH 

The third year of NRC's research program pro
duced substantial results, particularly in the area of 
light water reactor safety research where the prin
cipal effort is concentrated. 

Results of the NRC's confirmatory research add 
to the understanding of the margins of safety which 
NRC licensing requirements are intended to pro
vide in nuclear power plants. Important advances 
were made in the loss-of-fluid test (LOFT) pro
gram, in measuring the oxidation of nuclear fuel 
cladding, in computer code development, in fracture 
mechanics, and in the area of fire protection re
search. Experimental data from LOFT tests are 
showing good agreement with predictions. The non
nuclear tests in LOFT-NRC's largest experimen
tal facility-were completed, and preparations are 

underway for tests with a nuclear core, anticipated 
to begin in the spring of 1979. 

Significant progress also was made in research 
programs supporting advanced reactor safety, safe
guards, and the fuel cycle and the environment. 

NRC efforts in risk assessment were concen
trated on the use of techniques developed in the 
Reactor Safety Study (also known as the Rasmus
sen Report) and further development of probabilis
tic analysis and risk assessment and their applica
tion in the licensing and other regulatory functions. 
A seven-member group of scientists from outside 
the NRC was appointed by the Commission in mid-
1977 to review the Reactor Safety Study and com
ments received on it. The panel conducted several 
public meetings during the year. The report of this 
independent group, expected in mid--197-8, wm 
clarify the achievements and limitations of the Re
actor Safety Study and present recommendations 
to the Commission on the further development and 
use of risk assessment methodology. 

During 1977 the NRC investigated the pros and 
cons of constructing a facility in the range of one
third to one-half the actual size of pressurized water 
reactor vessels to conduct tests concerning emer
gency core coolant bypass and steam-water mixing 
phenomena. In December, after considering the 
staffs proposal and comments of the Advisory 
Committee on Reactor Safeguards, the Commis
sion decided to defer a request for funding in the 
fiscal year 1979 budget pending further study and 
the consideration of possible alternatives. 

At year-end the Commission established a re
search review group to implement an amendment 
(P.L. 95-209) of the Energy Reorganization Act of 
1974 which directs NRC to "develop a long-term 
plan for projects for the development of new or im
proved systems for nuclear power plants." The 
Congressional intent behind this effort is "the im
provement of reactor safety and not the enhance
ment of the economic attractiveness of nuclear 
power versus alternative energy sources." 

THE NUCLEAR FUEL CYCLE 

The relationship between United States foreign 
policy interests and domestic decisions concerning 
the future course of civilian nuclear power was re
defined during 1977. Salient developments regard
ing the fuel cycle included (J) President Carter's 
nuclear policy statement in April in which he said 
that commercial reprocessing and recycling of plu
tonium produced in U.S. reactors would be deferrec 
indefinitely, (2) establishment in October of an 
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International Nuclear Fuel Cycle Evaluation 
(INFCE) project to conduct technical and analyti
cal studies on how to minimize the danger of nu
clear weapons proliferation without jeopardizing 
energy supplies, (3) Administration and Congres
sional initiatives to enact nonproliferation legisla
tion, and (4) an acceleration of efforts to resolve the 
problems of interim storage of spent reactor fuel 
and final disposal of high-level wastes. 

Recycle Proceeding Ended 

In December the Commission terminated pro
ceedings on the issue of whether and under what 
conditions uranium and plutonium might be recov
ered from spent light water reactor fuel and re
cycled in fresh mixed oxide fuel. Public considera
tion of this question began in 1974 with publication 
of a draft Generic Environmental Statement on the 
Use of Recycled Plutonium in Mixed Oxide Fuel in 
Light Water Cooled Reactors, referred to as 
GESMO. Hearings on the health, safety and envi
ronmental issues of the question began in Novem
ber 1976 and ended in February 1977. The GESMO 
board postponed the next phase (safeguards) of the 
hearings after the President's April nuclear power 
policy statement, and the Commission invited com
ments from the public, the GESMO participants 
and the Executive Branch. In addition to other 
comments, the President told the Commission that 
his nonproliferation initiatives would be assisted if 
the proceedings were terminated. 
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After soliciting and receiving public comments 
on the President's views and several specified alter
native courses of action, the Commission decided 
in public meetings in December to end the GESMO 
proceeding as well as proceedings on certain pend
ing or further major plutonium recycle-related 
license applications. These matters will be reexam
ined after completion of ongoing alternative fuel 
cycle studies. The Commission also decided to pub
lish the draft safeguards supplement to the 
GESMO statement as a staff technical report and 
to reserve for decision, if it arises, the question of 
whether a facility such as the Barnwell (South 
Carolina) reprocessing plant may be licensed for 
experimental and feasibility purposes on a noncom
mercial basis in support of the nation's nonprolif er
ation objectives. 

NRC staff members are participating actively in 
the U.S. support effort for various working groups 
of the INFCE project, which is expected to be con
cluded in about two years. 

With no spent reactor fuel reprocessing services 
available, the problem of storing irradiated fuel 
elements has escalated in importance. The NRC 
has been processing many applications for the ex
pansion of storage pools at reactor sites. In Sep
tember, the Commission approved the first transfer 
of spent fuel from one reactor site to another reac
tor site with spare capacity. A draft environmental 
statement prepared by the staff concludes that the 
spent fuel expected to be generated through the 
year 2000 can be handled by modifying storage 
space at each reactor site, supplemented by addi
tional off-site storage. A proposed rule and guide 
for independent spent fuel storage installations will 
be issued in 1978 for public comment. 



Exports and International Safeguards 

Concern over nuclear proliferation has brought 
about a reassessment of U.S. nuclear export policy. 
During the year NRC reviewed export licensing 
procedures and issued a proposed new section of the 
Code of Federal Regulations to cover export
import activities. This will be supplemented with 
criteria for nuclear exports once nonproliferation 
legislation is enacted. The NRC has been assisting 
in the development of draft nonprolif era ti on legis
lation. 

In 1977 the NRC also participated in forming a 
new Federal interagency committee to coordinate 
nuclear export activities, issued several major 
export licenses, and continued to work with the 
Department of State and other agencies to imple
ment the U.S.-IAEA Safeguards Agreement and to 
strengthen the IAEA safeguards program. 

Domestic Safeguards 

In 1977, the NRC staff began to amend licenses 
to ensure industry-wide compliance with upgraded 
requirements for monitoring and controlling the 
quality of measurements of special nuclear material 
in the commercial fuel cycle. 

The NRC issued a report in August of strategic 
special nuclear material (SSNM) inventory differ
ences covering licensed facilities after January 1, 
1968. Further reports will be published periodically. 
The NRC staff concluded that there had been 
no evidence of any diversion of significant quan
tities of special nuclear material from licensed facili
ties during the time period covered (January l, 1968 
through September 30, 1976). Subsequent Congres
sional hearings and inquiries have focused on the 
possibility of an earlier diversion from the Nuclear 
Materials and Equipment Corporation facility at 
Apollo, Pa. Those inquiries were still in process at 
the end of 1977. 

During the year, as a result of special NRC 
reviews conducted in 1976, specified actions were 
taken to strengthen physical security measures at 
facilities handling significant quantities of highly 
enriched uranium or plutonium. NRC teams are 
continuing to conduct field evaluations of safe
guards at fuel processing plants. 

In 1977 NRC issued a proposed new rule to fur
ther strengthen safeguards of SSNM in fuel cycle 
facilities and in transit, as well as in certain research 
reactors. It also issued two proposed regulations (to 
be applied to both fuel cycle activities and reactors) 
concerning security clearances of licensee personnel 
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and qualification of guards and other security people. 
Stringent new regulations on protection of nu

clear power reactors from sabotage, under develop
ment since 1974, were adopted in February 1977. 
Certain interim actions to upgrade safeguards 
capability were required by May 15, 1977, and full 
implementation will be required by August 1978. 

Other safeguards actions included development 
of proposed rule changes concerning contingency 
plans oflicensees for dealing with threats, thefts 
and sabotage. The draft rule changes were discussed 
in regional meetings with fuel cycle licensees who 
handle significant quantities ofSSNM and with 
power reactor operators. 

Waste Management 

The NRC has restructured and substantially ex
panded its organization for regulating the manage
ment of nuclear wastes. Resources are being devel
oped for contractual support independent of the 
national laboratories managed by the Department 
of Energy (DOE). 

Regulations governing high-level waste reposi
tories to be proposed by DOE for licensing continue 
to be developed and are scheduled to be published 
for public comment in late 1978. These will include 

This spent reactor fuel storage basin at General Electric Com
pany's Morris, Illinois, facility holds both 4-bundle PWR fuel 
assemblies (foreground) and 9-bundle BWR assemblies (center). 
GE has applied to NRC for a license amendment which would 
more than double the capacity of the facility through construction 
of an additional pool. 
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criteria for waste form and for the design and siting 
of repositories. The NRC conducted three regional 
workshops in September 1977 to facilitate State 
review of preliminary drafts ,of site suitability cri
teria for high-level wastetlisposal. 

. A public rulemaking hearing is scheduled early 
in 1978 on revisions of IO CFR § 5.20, Table S-3. 
This table specifies the environmental effects of 
balance of the fuel cycle (uranium milling, produc
tion of enriched uranium fuel, reprocessing, spent 
fuel storage, transportation, and management of 
radioactive wastes) which must be considered in 
assessing the impact of an individual power reactor. 
The "Environmental Survey of the Uranium Fuel 
Cycle," published in 1974 by the Atomic Energy 
Commission, established the technical basis for 
Table S-3. A supplement to the survey was pub
lished by the NRC in October 1976 in response to a 
court decision remanding the reprocessing and 
waste management portions of the rule. In addition, 
significant questions have been raised about the S-3 . 
Table's values for radioactive releases from ura
nium mill tailings. These questions are not part of 
the aforementioned rulemaking proceeding, but are 
the subject of petitions and reviews within the Com
mission. 

In response to Congressional concerns, an NRC 
task force reviewed the Federal-State program for 
regulating commercial low-level radioactive waste 
burial grounds and published its findings in March 
1977. Based on recommendations in this report and 
public comments, the Commission in December 
announced plans for improving this program. The 
staff will accelerate standards development for low
level waste disposal and will examine alternatives 
to shallow land burial in concert with other Federal 
and State agencies. Any new land sites must be 
justified on the basis of demonstrated needs. The 
Commission held in abeyance the task force recom
mendation to seek increased Federal control in this 
area. 

Among matters of public concern in low-level 
waste management during 1977 was the NRC's 
delay in acting on an application for renewal of the 
license for a disposal site at Sheffield, Ill. (NRC 
regulations permit continued operation of facilities 
during pend ency of timely filed license renewal 
applications.) The State filed suit against NRC and 
the site operator for failure to act on the applica
tion and to prepare an environmental impact state
ment in a timely manner. (The site was originally 
licensed prior to enactment of the National Envi
ronmental Policy Act, which requires such state
ments.) The NRC expects to issue an environmen
tal statement and complete action on the license ap
plication during 1978, assuming resolution of 
zoning and land ownership questions. 

Congressional concern also was expressed over 
technical and economic considerations associated 
with the decommissioning of nuclear facilities and 
sites after the end of their useful lives. Recognizing 
that the current generation of large commercial re
actors and supporting nuclear facilities would sub
stantially increase future decommissioning needs, 
the Commission began a review and reevaluation 
of the regulatory approach to decommissioning in 
1975. Technical studies on decommissioning were 
initiated to provide a data base for engineering 
methodology, radiation risks, and estimated costs 
of decommissioning light water reactors and their 
associated fuel cycle facilities. These studies will 
form the basis for new decommissioning regula
tions applicable to all licensed facilities. 

IMPROVING LICENSING 
PROCEDURES 

An improved process for licensing nuclear power 
plants continues to be an important goal of the 
Commission. 

In mid-1977 a group of senior NRC staff mem
bers concluded a study of recent licensing actions 
and recommended several actions that could (I) 
shorten some phases of the licensing process with
out compromising quality of reviews, (2) strengthen 
the technical review, and (3) increase opportunities 
for public participation. The staff report analyzed 
difficulties experienced by the staff, applicants, and 
other parties in licensing proceedings. It also evalu
ated the effects of changes in the process in recent 
years such as standardization, early site reviews, 
standard staff review plans and coordination efforts 
with other Federal and State agencies. 

The Commission has directed the staff to proceed 
with most of the study group's recommendations. 
Some will be implemented on a trial basis for the 
next few construction permit applications. In these 
cases, the staff will provide earlier guidance and 
coordination with prospective applicants, issue an 
early Safety Evaluation Report, and arrange for 
public participation in meetings with the applicant 
near the proposed site before and after the applica
tion is formally docketed for review. 

At mid-year the Commission issued a policy 
statement reaffirming its support of the program 
for standardizing nuclear power plant designs. It 
also adopted rules establishing procedures for early 
reviews of site suitability separate from and prior to 
a construction permit application. A review of 
NRC reactor siting policies is underway, and the 
Commission expects to make decisions in 1978 on 
procedures for reviewing alternative sites and on 
emergency planning policy and regulations. 



Cooperative efforts with the States to avoid 
duplication and minimize cost and delay in nuclear 
facility licensing have increased markedly. Both the 
States and NRC have appointed liaison officers to 
coordinate licensing matters. NRC has adopted 
some recommendations made by State regional 
organizations as a result ofNRC-sponsored Power 
Plant Siting Conferences. In June 1977 an NRC 
staff task force distributed a draft report on im
proving regulatory effectiveness in Federal/State 
siting actions. The culmination of nine months of 
study by the task force in cooperation with State 
representatives and other groups, the report pro
vides insight into deficiencies in the environmental 
decision-making process and makes a number of 
recommendations. In other coordinating actions, 
decisions are being made on joint N RC-State regu
latory hearings on a case-by-case basis, and the 
NRC is seeking cooperative agreements with those 
States having water quality permit authority with 
respect to proposed nuclear plants. 

DOE Licensing Bill 

During· July, August and September 1977, the 
Commission provided comments to the Depart
ment of Energy on preliminary drafts of proposed 
nuclear siting and licensing legislation. On Septem
ber 26, 1977, the Commission provided DOE with 
a draft bill in order to focus consideration on some 
of the questions which the Commission believes 
should be addressed in drafting nuclear licensing 
reform legislation. In October, the Commission 
made further detailed comments in a letter to the 
Office of Management and Budget. The Commis
sion's activities in commenting on subsequent DOE 
drafts leading to an Administration proposed nu
clear siting and licensing bill are expected to con-
' tinue in the coming months. 

NEW LEGISLATION 

Legislation affecting nuclear regulation enacted 
during the year included the 1977 Clean Air Act 
Amendments (Public Law 95-95, signed August 7) 
and the NRC appropriation authorization for fiscal 
year 1978 (Public Law 95-209, signed Decem-
ber 13), which mandated several new NRC tasks. 

Clean Air Act 

The Clean Air Act Amendments brought, for the 
first time, radioactive substances within the frame-
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As part of NRC's reYiew of Agreement States' regulatory pro
grams, NRC refiewers periodically obsene routine Agreement 
State Inspections. Here, a State Inspector (left), accompanied by 
an NRC refiewer (right), examines a State licensee's soil density 
gaging def ice during an Inspection In Texas. 
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work of the Act. The Administrator of the Environ
mental Protection Agency (EPA) must determine 
within two years whether emissions of radioactive 
pollutants "will cause, or contribute to, air pollu
tion which may reasonably be anticipated to en
danger public health." If an affirmative determina
tion is made, he must list each pollutant under one 
of three sections of the Act and promulgate national 
primary and secondary ambient air quality stand
ards, new source performance standards or hazard
ous air pollutant emission standards, depending on 
where the pollutant is listed. While the Administra
tor must implement and enforce the standards, he is 
required to enter into an interagency agreement 
with the NRC to minimize duplication of effort in 
exercising jurisdiction under the Act. 

EPA and the NRC are engaging in discussions 
on how to implement the provisions of the Amend
ments. 

The Clean Air Act Amendments also give the 
States broad authority to set air quality standards 
for radioactive materials. States may not only es
tablish standards more stringent than Federal 
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standards, but also may promulgate State stand
ards in the absence of Federal standards. 

Authorization Act Requirements 

The NRC Appropriations Authorization Act 
imposed several reporting and other requirements, 
both by new mandates and by amendments to the 
Atomic Energy Act of 1954 and the Energy Re
organization Act of 1974. These provisions include 
requirements that: 

• The Commission publish a statement detailing 
the need for research and contractual support 
of domestic safeguards functions before funds 
can be allocated for this purpose. 

• Expenditures for research contracts related to 
advanced reactor safety be authorized by the 
Commission after consideration of any recom
mendations of the Advisory Committee on 
Reactor Safeguards (ACRS) regarding the 
proposed research. 

• The Commission submit to Congress quarter
ly reports on steps taken to meet provisions of 
the Equal Employment Opportunity Act. · 

• The Commission submit to Congress by Janu
ary l, 1978, "a plan providing for the specifica
tion and analysis of unresolved safety issues 
relating to nuclear reactors," and include 
progress reports in its Annual Report there-

after concerning corrective actions on such 
issues. 

• The Commission develop a long-term research 
plan for projects to develop new or improved 
safety systems for nuclear power plants. 

• The ACRS undertake a study of reactor safety 
research, submitting reports annually to Con
gress, the first such report due by December 31, 
1977. 

• The ACRS establish a program of two-year 
fellowships to assist in carrying out its func
tions. 

• The Commission promulgate, by December 
31, 1977, guidelines for determining whether a 
potential NRC contractor has a conflict of 
interest which might impair the contractor's 
judgment or confer an unfair competitive 
advantage. 

As this Annual Report went to press, the Com
mission and the ACRS had taken, or were taking 
appropriate steps to comply with provisions of the 
Authorization Act. 

For fiscal year 1978, the Act specifies a person
nel level of 2,723 (a 9 percent increase over fiscal 
year 1977) and funding at $295 million (a 16 per
cent increase over fiscal year 1977). The increase in 
personnel will provide for increased inspection ef
fort in the safeguards and the fuel cycle and materi
als programs and for the initial phase of the resi
dent inspection program. The increase in funding is 
required mainly to support regulatory research 
projects. 



Reactor Regulation 

The primary goal of the NRC in its licensing and regulating of 
nuclear reactors is to assure the health and safety of the public 
and the protection of the environment. The licensing process is 
centered in the NRC's Office of Nuclear Reactor Regulation 
(NRR) where each proposed nuclear power plant is reviewed by a 
staff drawn from a broad spectrum of professional disciplines 
and organized into four divisions, plus an antitrust and indemni
fication group. (See Appendix 1 for a description of NRR 
organization.) 

This chapter discusses major aspects of the reactor licensing 
process and develops the relationship between licensing actions 
and the primary objective: the safe operation of nuclear power 
plants. The chapter covers specific licensing actions during fiscal 
year 1977; steps to ensure safe design under the "defense-in
depth" concept; highlights of special technical reviews; action to 
improve the licensing process through standardization and early 
site review; environmental protection; antitrust reviews; indemnity 
and insurance matters; and other subjects relating to safety in 
reactor operations. (Safeguards against sabotage of reactors are 
discussed in Chapter 4.) 

Status of Nuclear Power Generation 

As of September 30, 1977, there were 230 nuclear power units 
either in operation, being built or being planned, representing a 
total capacity of230,000 net megawatts electric (MWe). Of these 
230 units, 202 had entered the NRC licensing process, as follows: 

• 65 licensed to operate, with a total capacity of 47 ,000 MWe. 
• 78 with construction permits, representing 83,000 MWe 

capacity. 
• 59 under review for construction permits, representing 66,000 

MWe capacity. (Initial construction work was proceeding on 
15 of these under limited work authorizations.) 

Of the remaining 28 units-those which had not entered the 
NRC licensing process-13 had been ordered and 15 publicly 
announced. 

Licensing Reactor Operators 

The safety of a nuclear facility depends not only on its design 
but on the qualifications of the people who operate it. To assure 
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that the people in charge of each nuclear power 
plant are capable of directing and performing the 
activities necessary to reactor operation, the NRC 
requires each individual who handles the controls of 
the reactor to be licensed. The requirements for is
suance of operators' licenses are set forth in 10 
CFR Part 55. (See also the 1976 NRC Annual Re
port, pp. 21 and 23.) Two types oflicenses are is
sued by the NRC: one for "operators" and one for 
"senior operators." During fiscal year 1977, the 
NRC issued 364 new operator licenses, 249 renew
als, and 23 amendments, bringing the number of 
operator licenses in effect on September 30, 1977 to 
1,000. During the same period 284 new licenses, 
463 renewals and 18 amendments were issued for 
senior operators, bringing the total to 1,417 in 
effect. 

ADVANCED NUCLEAR 
POWER PLANTS 

In October of 1976, then President Ford stated 
that the United States and other nations" ... should 
increase their use of nuclear power ... ," but that 
" ... reprocessing and recycling of plutonium should 

U. I. NUCLU ... REGULATORY COMMllSION 
..,._.,.30,1m 

not proceed unless ... the world community can 
effectively overcome the associated risks of prolif
eration of nuclear weapons capabilities." 

Shortly after taking office, President Carter 
expressed similar views and, on April 7, 1977, issued 
a statement on Nuclear Power Policy which recon
firmed the share that nuclear energy was to have 
in the total energy prospects of the country. The 
President's program would also defer indefinitely 
the commercial reprocessing and recycling of 
plutonium produced in nuclear power reactors, 
restructure the U.S. breeder reactor program to 
give high priority to alternative designs, and defer 
the time when breeder reactors were to be commer
cialized. 

During the report period, the NRC prepared, in 
response to a request of the General Accounting 
Office, an assessment of a variety of reactor types 
and fuel cycles which have been identified as poten
tial alternatives to the LMFBR and its attendant 
plutonium fuel cycle. NRC staff presented its views 
on the potential licensability of these reactor types 
and associated fuel cycles, with respect to safety 
and safeguards concerns and environmental accep
tability. More detailed evaluations will be prepared 
in connection with the Department of Energy's 
study of alternate reactor and fuel cycle concepts to 
meet the President's goals. 



Clinch River Breeder Reactor 

The Clinch River facility near Oak Ridge, Tenn. 
was proposed as a demonstration plant with 
a liquid metal fast breeder reactor (LMFBR), 
fueled with a mixture of plutonium and uranium 
oxides. Although designed to generate 380 mega
watts for an existing electrical power grid, the gen
eration of electricity was considered a secondary 
benefit. The primary purpose of the Clinch River 
project was to provide design, construction and 
operating data and experience which would be con
sidered in deciding whether the LMFBR should be 
developed as a commercially feasible generator of 
electricity. The former Energy Research and Devel
opment Administration (ERDA-now part of the 
Department of Energy) has had direct management 
responsibilities for the project and has been the 
primary contact with the NRC staff during the 
licensing process. (See the 1976 NRC Annual 
Report, pages 32 and 33, for a description of 
NRC's earlier licensing review.) 

On April 22, 1977, following the President's 
energy policy message, ERDA requested an indefi
nite suspension of the public hearing schedule asso
ciated with the licensing of the Clinch River facility. 
This request was granted by the Atomic Safety 
and Licensing Board. Prior to this request, the 
NRC staff had completed its review of the Environ
mental Report for the facility and on February 7, 
1977 had issued the Final Environmental State
ment (NUREG-0139). In addition, in response to a 
request by ERDA for a limited work authorization 
(LW A), the NRC staff had prepared a Site Suita
bility Report which was issued on March 7, 1977. 
The Site Suitability Report was based on the staff 
review of the information then available in the 
Preliminary Safety Analysis Report and was 
intended to form a principal part of staff testimony 
with respect to a decision on an L WA at the envi
ronmental hearing. 

The staff review of the safety-related features of 
the proposed plant had been continuing while the 
environmental and site suitability issues were being 
resolved. The Commission, having considered the 
President's energy policy message and the testimony 
of ERDA's Acting Administrator regarding con
struction of the Clinch River facility, determined 
that the staff should not continue to review the plant 
on an indefinite schedule. The staff redirected its 
activities to bring the safety review to a point where 
the effort to date would be adequately documented 
and any nearly complete efforts would be com
pleted, thus allowing an orderly resumption of the 
licensing process if warranted by future Congres
sional and Administration actions. 

Fast Flux Test Facility 

The Fast Flux Test Facility (FFTF) is a major 
test facility in the LMFBR program which, with a 
power of 400 megawatts (thermal), will provide an 
intense beam of fast neutrons for irradiating fuels 
and materials in advanced reactor research and 
development. A Final Safety Analysis Report was 
received on April 2, 1976 and a safety review was 
initiated by NRC. The safety review-which is 
being performed in accordance with existing inter
agency agreements with the former ERDA-is 
approximately 85 percent complete and the Safety 
Evaluation Report will be issued early in 1978. 
Sodium filling is expected to take place in June 1978 
and fuel loading one year later. Full power opera
tion is not expected until February 1980. 

During the construction permit review of FFTF, 
the possibility of a "core disruptive accident" was 
examined in detail. It was concluded that such an 
accident was extremely unlikely and that, even if it 
occurred, the estimated energy releases could be 
accommodated with the existing design. The ener
getics of a core disruptive accident are being evalu
ated in the light of recent advances in technology. 
Although the possibility.of a meltdown is consid
ered remote, the consequences of such an event 
remain under study in the evaluation of the contain
ment design margins. Hazards related to tornado 
missiles and seismic motion are also being investi-
gated in the safety review. ' 

The Advisory Committee on Reactor Safeguards 
has been extensively involved in the review of FFTF 
and related LMFBR technology, and it is antici
pated that the Committee will continue to devote 
substantial effort to the FFTF safety review. 

Gas-Cooled Reactors 

As a consequence of the withdrawal of the Gen
eral Atomic Company from the commercial 
nuclear power market in late 1975, regulatory acti
vities related to gas-cooled reactors have been 
confined primarily to the Fort St. Vrain reactor, 
now undergoing power ascension testing. A limited 
licensing review related to a standardized, large, 
high-temperature gas-cooled reactor and to a gas
cooled fast breeder reactor has also been under
taken. Standards development by NRC for gas
cooled reactors was terminated in 1975, but the 
staff continues to encourage development of 
industry-sponsored standards pertaining to gas 
reactor safety. Staff members also have met with 
General Electric, General Atomic, and ERDA 
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representatives to discuss the "pebble bed" reactor 
concept, including consideration of its potential use 
for process heat generation and as a thermal 
breeder of uranium-233 from thorium. 

Fort St. Vrain. Fort St. Vrain, a 330-MWe high
temperature gas cooled reactor (HTGR), was 
designed by the General Atomic Company and is 
being operated by the Public Service Company of 
Colorado near Platteville, Colo. It delivers steam 
to a conventional turbine generator at a tempera
ture of l,000°F and a pressure of 2,500 pounds-per
square-inch, with a net efficiency of 39 .2 percent, 
which is appreciably higher than conventional light 
water reactors achieve. The fuel (containing 
enriched uranium and thorium) is in the form of 
ceramically coated particles encased in a graphite 
matrix. The reactor is helium-cooled, with the pri
mary coolant system, including the steam genera
tors and helium circulators, enclosed within a 
prestressed concrete vessel. In December 1976, 
Fort St. Vrain was synchronized with the utility 
grid. Until October 28, 1977, the reactor was under
going power ascension testing at a power level 
restricted to no greater than 40 percent of its rated 
thermal power level of842 megawatts. On October 
28, 1977, a license amendment was issued author
izing power operation up to the 70 percent level. 
Additional licensing review is in progress in the 
consideration of an authorized power level greater 
than 70 percent. 

Large High-Temperature Gas-Cooled Reactor. 
A preliminary Safety Evaluation Report for Gen
eral Atomic's design of a large, standardized 
HTGR was prepared by NRC staff and discussed 
with the ACRS Subcommittee on HTGRs in July 
1977. This report updated the safety evaluation of 
the Summit and Fulton HTGRs which had been 

made prior to the withdrawal of their construction 
permit applications. The preliminary SER empha
sized the status of the graphite structural design, the 
seismic design and the thermal and fluid mechanical 
design. The classification of HTG R accidents 
according to risk levels was reviewed by the staff. 
General Atomic will be asked to provide additional 
confirmation of the low risk estimates associated 
with certain postulated events as plans for a "lead 
plant" HTGR develop. 

Gas-Cooled Fast Breeder Reactor. In late 1976, 
an organization of utilities, Helium Breeder Asso
ciates, was formed to work with both General 
Atomic and ERDA toward the development and 
demonstration of the Gas-Cooled Fast Breeder 
Reactor (GCFR). The GCFR demonstration unit 
would produce 330 MWe and its design would be 
similar to one for which a licensing feasibility review 
was conducted by the NRC staff in 1974. In mid-
1977, the staff met with the ACRS Subcommittee 
on the GCFR, representatives of Helium Breeder 
Associates (HBA), General Atomic, and the South
western Public Service Company to review the 
planned program. As a member of HBA, South
western Public Service Company would plan to 
operate the GCFR demonstration plant on a site 
near Amarillo, Tex. · 

Floating Nuclear Power Plant~ 

Proposed floating nuclear power plants are elec
trical generating stations of standardized design 
which would be constructed at a shipyard facility, 
using assembly line techniques, and ultimately be 
sited at coastal or riverine sites. They are planned 

The Fort St. Vrain Nuclear Generat-
ing Station includes the only gas-cooled 
reactor licensed for operation in the 
United States. The reactor is housed in 
the tall building at the left. 
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Table 1. Nuclear Power Plant Licensing Actions-Fiscal Year 1977 

LIMITED WORK AUTHORIZATIONS 

Applicant Facility Date Issued location 

l. Tennessee Valley Authority Hartsville Al, A2, Bl & B2 12-27-76 Hartsville, Tenn. 
2. Kansas City Gas & Electric WolfCreek l 1-24-77 Coffey County, Kans. 

Co. 
3. Washington Public Power WPPSS3&5 4-8-77 Satsop, Wash. 

Supply System 

4. Duke Power Co. Cherokee l, 2 & 3 7-28-77 Cherokee County, S.C. 
5. Public Service Co. of Marble Hill l & 2 8-24-77 Jefferson County, Ind. 

Indiana 

CONSTRUCTION PERMITS 

Applicant Facility Date Issued location 

l. Gulf States Utilities Co. River Bend l & 2 3-25-77 West Feliciana Parish, La. 
2. Florida Power & Light Co. St. Lucie 2 5-2-77 St. Lucie County, Fla. 
3. Cleveland Electric Ill. Co. Perry l & 2 5-3-77 Lake County, Ohio 

4. Tennessee Valley Authority Hartsville Al, A2, Bl, B2 5-9-77 Hartsville, Tenn. 

5. Kansas City Gas & Electric WolfCreek l 5-17-77 Coffey County, Kans. 
Co. 

6. Rochester Gas Electric Sterling l 9-1-77 Cayuga County, N.Y. 
Corp. 

OPERATING LICENSES 

Applicant Facility Date Issued location 

l. Florida Power Corp. Crystal River 3 12-3-76 Citrus County, Fla. 

2. Toledo Edison Co. Davis-Besse l 4-22-77 Ottawa County, Ohio 

3. Alabama Power Co. Farley I 6-25-77 Houston County, Ala. 
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to be of conventional design (using pressurized 
water reactors) mounted on floating platforms 
similar to the hull of a barge. Offshore Power Sys
tems, a subsidiary of Westinghouse Electric Cor
poration, filed an application with the NRC in 1973 
for a license to manufacture eight identical floating 
nuclear power plants. 

An NRC staff Safety Evaluation Report 
(NUREG-75/100) was issued in September 1975; 
Supplement No. I (NUREG-0054) was issued in 
March 1976 and Supplement No. 2 in October 
1976. The staff's Final Environmental Statement 
(Part I), issued in October 1975, relates to the 
construction and non-nuclear testing of the floating 
plants at the manufacturing site in Jacksonville, 
Florida; the Final Environmental Statement (Part 
II), issued in September 1976, relates to the generic 
aspects of the siting and operation of eight floating 
plants. A separate Draft Environmental Statement. 
(Part III), issued in October 1976, discussed the 
consequences of radiological releases through liquid 
pathways on a generic and comparative basis and 
considered a wide spectrum of hypothetical acci
dents, including a core melt, for both offshore and 
land based sites. At the end of 1977, a revised DES
Part III was being prepared which will compare the 
total risk of a spectrum of accidents (including 
core-melt) at a FNP with a land-based plant. This 
revised DES will consider, based upon the staff's 
revised Liquid Pathway Generic Study and a cost
benefit balancing, whether the total risk of a co re
melt event would be of such a magnitude that miti
gation would be required. 

During 1977 the staff continued its analyses of 
floating plants sited in estuarine and riverine envi
ronments and plans to issue an addendum to the 
FES-Part II specifically addressing these matters. 
Public hearings on safety and environmental issues 
were started in March 1975 and continued during · 
1976 and 1977. 

The first application for a permit to construct and 
operate an offshore floating nuclear power station 
was filed in 1973 by the Public Service Electric & 
Gas Company of New Jersey. The proposed Atlan
tic Generating Station, consisting of two floating 
units (1150 MWe each) would be located approxi
mately three miles off the coast of New Jersey, 
some 11 miles northeast of Atlantic City. The 
staff's Draft Environmental Statement (NUREG-
0058) was issued in October 1976 and the Safety 
Evaluation Report (NUREG-0293) was issued in 
July 1977. Issuance of a Final Environmental 
Statement and hearings to consider the issuance of 
a construction permit have not yet been scheduled. 

Liquid Pathway Generic Study. In connection 
with proposed floating nuclear power plants, the 

staff has prepared a report on the consequences of 
the accidental release of radioactivity to the liquid 
pathway at representative land and water-based 
sites. The report, "Liquid Pathway Generic Study" 
(draft issued in September 1976 as NUREG-0140), 
will provide information important not only to the 
floating nuclear plant licensing process, but also to 
the evaluation of accident consequences via the 
liquid pathways at land-based plants. During fiscal 
year 1977, many public comments were received 
and discussions were held with various public agen
cies, organizations, and individuals on the draft 
study. The NRC staff has made major revisions to 
the report in response to the comments, specifically 
in the areas of accident analysis and radionuclide 
source terms, hydrologic dispersion models, dosi
metric models, ecological considerations, and inter
diction procedures. The Final Liquid Pathway 
Generic Study Report is expected to be completed 
and available for public distribution in fiscal year 
1978. 

Light Water Breeder Reactor 

The Light Water Breeder Reactor (LWBR) 
utilizes the uranium-thorium fuel cycle and light 
water reactor technology to produce fissionable 
uranium 233 from fertile thorium. In order to 
determine whether or not this kind of breeder 
reactor could produce more fissionable material 
than it consumed, a uranium 233-thorium core was 
installed in the existing reactor vessel at the Ship
pingport Atomic Power Station at Shippingport, 
Pa. The reactor plant (formerly owned by ERDA) 
is owned by the Department of Energy (DOE) and 
is operated for DOE by the Duquesne Light Com
pany, which owns the associated steam-electric 
portion of the plant. 

As a government-owned facility, the Shipping
port reactor plant is not subject to NRC licensing. 
However, as a result of ERDA's request that the 
NRC provide comments on ERDA's Safety Anal
ysis Report for the L WBR, the NRC staff per
formed a safety review of the installation and of 
significant changes to the Shippingport plant that 
have been made since the plant was last operated. 
This review was carried out between July 1975.and 
October 1976. The results were published in the 
staff's Safety Evaluation Report, issued in July 
1976, and in a Supplement to the SER issued in 
November 1976. The project was also reviewed by 
the Advisory Committee on Reactor Safeguards i_n 
August 1976. The Committee reported the results 
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THE LICENSING PROCESS 

Obtaining an NRC construction permit-or a limited work 
authorization pending a decision on issuance of a construction 
permit-is the first objective of a utility or other company seek
ing to operate a nuclear power reactor or other nuclear facility 
under NRC license. The process is set in motion with the filing 
and acceptance of the application, generally comprising ten or 
more large volumes of material covering both safety and cnvi
mcntal factors, in accordance with NRC requirements and guid
ance. The second phase consists of safety, environmental, safe
guards and antitrust reviews undertaken by the NRC staff. 
Third, a safety review is conducted by the independent Advisory 
Committee on Reactor Safeguards (ACRS); this review is re
quired by law. Fourth, a mandatory public hearing is conducted 
by a three-man Atomic Safety and Licensing Board (ASLB), 
which then makes an initial decision as to whether the permit 
should be granted. This decision is subject to appeal to an 
Atomic Safety and Licensing Appeal Board (ASLAB), and 
could ultimately go to the Commissioners for final NRC deci
sion. The law provides for appeal beyond the Commission in the 
Federal courts. 

As soon as an initial application is accepted, or "docketed," 
by the NRC, a notice of that fact is published in the Federal 
Register, and copies of the application arc furnished to appro
priate State and local authorities and to a public document room 
(PDR) established in the vicinity of the proposed site, as well as 
to the PDR in Washington, D.C. At the same time, a notice of a 
public hearing is published in the Federal Register (and local 
newspapers) which provides 30 days for affected members of the 
public to petition to intervene in the proceeding. Such petitions 
arc entertained and adjudicated by the ASLB appointed to the 
case, with rights of appeal by the petitioner to the AS LAB. 

The NRC staff's safety, safeguards, environmental and anti
trust reviews proceed in parallel. With the guidance of the 
Standard Format (Regulatory Guide 1.70), the applicant for a 
construction permit lays out the proposed nuclear plant design 
in a Preliminary Safety Analysis Report (PSAR). If and when 
this report has been made sufficiently complete to warrant re
view, the application is docketed and NRC staff evaluations 
begin. Even prior to submission of the report, NRC staff con
ducts a substantive review and inspection of the applicant's 
quality assurance program covering design and procurement. 
The safety review is performed by NRC staff in accordance with 
the Standing Review Plan for light-water-cooled reactors pub
lished in September 1975. This plan states the acceptance criteria 
used in evaluating the various systems, components and struc
tures important to safety and in assessing the proposed site, and 
it describes the procedures used in performing the safety review. 

The NRC staff examines the applicant's PSAR to determine 
whether the plant design is safe and consistent with NRC rules 
and regulations; whether valid methods of calculation were em
ployed and accurately carried out; whether the applicant has 
conducted his analysis and evaluation in sufficient depth and 
breadth to support staff approval with respect to safety. When 
NRC staff is satisfied that the acceptance criteria of the Stand
ard Review Plan have been met by the applicant's preliminary 
report, a Safety Evaluation Report is prepared by the staff sum-

marizing the results of their review regarding the anticipated 
effect of the proposed facility on the public health and safety. 

When the ACRS has completed its review, the NRC staff is
sues a supplement to the Safety Evaluation Report incorporating 
any changes or actions adopted as a result of ACRS recom
mendations. A public hearing can then be held, generally taking 
place in a community near the proposed site, on safety aspects of 
the licensing decision. 

The environmental review begins with preparation by NRC 
staff of a Draft Environmental Statement, assessing the conse
quences to the environment of the operation of the proposed 
facility at the proposed site. The statement is published and dis
tributed with specific requests for review by Federal, State and 
local agencies and other interested parties. Their comments arc 
then taken into account in the preparation of a Final Environ
mental Statement. Both the draft and the final statement arc 
made available to the public at the time of respective publica
tion. A public hearing, with the appointed ASLB presiding, can 
then be conducted on environmental aspects of the proposed 
licensing action (or a hearing on both safety and environmental 
matters may be held, if that is indicated). 

The antitrust reviews of license applications arc carried out 
by the NRC and the Attorney General in advance of, or concur
rently with, other licensing reviews. If an antitrust hearing is 
required, it is held separately from those on safety and environ
mental aspects. 

In appropriate cases, NRC may grant a Limited Work Au
thorization to an applicant in advance of the final decision on the 
construction permit in order to allow certain work to begin at 
the site, saving as much as seven months' time. The authoriza
tion will not be given, however, until NRC staff have completed 
environmental impact and site suitability reviews and the ap
pointed ASLB has conducted a public hearing on environmental 
impact and site suitability with a favorable finding. To enable 
the staff and licensing board to make these safety determina
tions, the applicant must submit the environmental portion of 
the application early. 

When a plant is nearing completion, the applicant must go 
through virtually the same process to obtain an operating license 
as to obtain a construction permit. The application is filed, NRC 
staff and the ACRS review it, a Safety Evaluation Report and 
an updated Environmental Statement arc issued. A public hear
ing is not mandatory at this stage, but one may be held if re
quested by affected members of the public or at the initiative of 
the Commission. Each license for operation of a nuclear reactor 
contains technical specifications which set forth the particular 
safety and environmental protection measures to be imposed 
upon the facility and the conditions that must be met for the 
facility to operate. Once licensed, a nuclear facility remains 
under NRC surveillance and undergoes periodic inspections 
throughout its operating life. In cases where the NRC finds that 
substantial, additional protection is necessary for the public 
health and safety or the common defense and security, the NRC 
may require "backfitting" of a licensed plant, that is, the addi
tion, elimination or modification of structures, systems or 
components of the plant. 
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of its review in a letter to the Commission on 
August 19, 1976. 

The staff recommended, in its Safety Evaluation, 
that certain additions to the facility be made to 
enhance the margins of safety already designed into 
the plant. The staff concluded that, subject to 
implementation of these recommendations, the 
L WB R could be operated as proposed without 
undue risk to the health and safety of the public. 
The ACRS also concluded in its report that it would 
be acceptable for the Shippingport Atomic Power 
Station to operate with the L WBR core as pro
posed. 

ERDA subsequently confirmed that the staff's 
recommendations have been implemented and the 
plant is now in operation. 

ACTION ON 
TECHNICAL PROBLEMS 

Not all the latent vulnerabilities in a complex 
technology can be anticipated and eliminated by 
design. For that reason, the "defense-in-depth" 
concept is applied to contain and neutralize the 
effects of abnormal events in nuclear facilities 
through backup safety systems. Equally important, 
design changes or backfitting are required when 
any safety-related deficiencies are revealed through 
such occurrences or through confirmatory research 
into potential problem areas. The following are the 
principal phenomena which have posed technical 
problems within nuclear power plants during the 
report period. 

Steam Generator Tube Integrity 

Steam generator tubes in a pressurized water 
reactor (PWR) are an integral part of the pressure 
boundary of the primary coolant system. They 
serve as the heat exchangers that pass heat gener
ated in the reactor core to the secondary system 
where steam is produced and piped to the turbine 

. generators. Any loss of integrity of steam generator 
tubes would constitute a breach of the boundary 
between the primary and secondary systems and 
would permit the radioactive reactor coolant to 
leave the closed primary system. During 1977, a 
number of significant developments involving leak
age and deterioration of these tubes took place. 
See "Abnormal Occurrences-1977," in Chapter 7 
for a discussion of these phenomena and of actions 

taken or planned in response to them by the various 
utilities and vendors affected. 

Overpressurization 

Over the last five years, there have been approx
imately 30 "pressure transients" at various PWR 
facilities where the pressure-temperature limits 
included in the technical specifications for the 
respective facilities have been exceeded. Because 
the frequency of these events has increased in the 
past few years, the NRC in August 1976 advised 
licensees that interim measures were to be taken to 
reduce it. In addition, licensees were requested to 
submit analyses of the need for long-term modifi
cations to assure an acceptably low probability of 
overpressure transients. 

The NRC formed a task group to address this 
issue and establish a basis for a comprehensive 
analysis of the problem. The group concluded that 
pressure transients have neither damaged reactor 
vessels in operating plants nor increased the likeli
hood of vessel failure in the future. However, the 
task group emphasized that reactor vessel safety 
margins would be reduced during the vessel lifetime 
because the cumulative neutron exposure would 
reduce material toughness at the temperatures at 
which the transients had occurred. This conclusion 
confirmed the earlier staff decision to take appro
priate regulatory actions (l) to reduce the pressure 
transient frequency, and (2) to provide equipment 
that would restrict future transients to the levels 
specified by the Technical Specification pressure
temperature limits. The NRC's intent is to require 
each operating plant by January 1978 to implement 
either long-term or interim modifications that 
would significantly reduce the likelihood of pressure 
transients. Those facilities employing interim modi
fications would be required to implement final 
modifications at the next cold shutdown outage 
after January l, 1978. The NRC is also requiring 
the licensees of operating reactors to provide up
graded administrative procedures to reduce the 
likelihood of pressure transients. Proposed PWR 
operating procedures and system design changes 
are presently being evaluated . 

Reliability of Power Supplies 

For safety reasons, the direct current power 
supplies at nuclear power stations must be reliable. 
For example, if there were a sudden massive failure 



of the redundant DC power supplies during normal 
operation, an insufficient capacity for shutdown 
cooling of the reactor core might result. A consul
tant to the NRC has stated that such an occurrence 
is probable enough to warrant prompt remedial 
actiori. ' 

The specific scenario postulated by the consultant 
is as follows: 

While a nuclear power plant is operating, one of 
two redundant DC power supply systems fails, 
causing a reactor scram and a subsequent loss of all 
off site power. At this point, "safe shutdown" of the 
plant requires that the residual heat from the decay 
of radioactivity be removed from the reactor. Since 
the control of valve position and of the pumps 
needed to remove the residual heat depends on the 
availability of DC power, continued cooling of the 
reactor core can only be assured through the avail
ability of the redundant DC power supply. 

The NRC staff's view is that the simultaneous 
and independent failure of redundant DC power 
supplies is so unlikely as to be incredible and that 
their failure because of some single event is judged 
to be so unlikely that the public health is not pres
ently threatened. The staff view is based on the 
following considerations: ( l) the postulated scenario 
is highly unlikely; (2) the period of vulnerability to 
the above cited single failure of the redundant DC 
power supply is limited, i.e., both the DC power 
supply failure which would initiate the scenario and 
the second failure of the remaining source of DC 
power must occur within 30 seconds to defeat start
ing of the redundant diesel power supply; and (3) 
the degree of vulnerability is mitigated substantially 
by the availability of alternative measures for 
restoration of power or for removal of decay heat, 
arid of sufficient time (at least an hour) for operator 
implementation of these alternative measures. 

The NRC staff believes that the issue is import
ant and warrants further generic studies of the 
reliability of the DC power supplies, particularly 
with respect to common mode failures. 

Feedwater Nozzle Cracking 

Recent operational experience has revealed sig
nificant cracking on the inner surface of boiling 
water reactor (BWR) feedwater nozzles. See dis
cussion in Chapter 7 under "Abnormal Occur
rences-1977." 

Fire Protection 

Following the fire at the Browns Ferry plant in 
March 1975, the NRC reviewed the fire protection 
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programs of all operating plants, sending teams of 
specialists in various areas to each facility. For 
plants that are not yet operational, fire protection 
reviews by NRC staff specialists and consultants 
have become part of the ongoing reviews of appli
cations for licenses and permits. In this way, the 
applicant's proposed fire protection program is 
reviewed by the staff in the normal course of the 
licensing procedure. Improved guidelines have been 
issued for: fire protection programs in both new and 
existing nuclear power stations, fire hazards anal
ysis, technical specifications, and criteria for evalu
ating alternative methods of fire protection. Revised 
procedures have also been developed within NRC, 
calling for implementation of the new guidelines, 
use of multidiscipline teams to review the inter
relationship offire protection programs and nuclear 
safety, use of specialized review teams for evaluat
ing revised fire protection programs for operating 
reactors, and reduction of the time and correspond
ence required to complete the evaluations. 

For their part, licensees have been requested to: 
(I) reevaluate the fire protection program at each 
existing facility in accordance with the new guide
lines; (2) perform a fire hazards analysis to provide 
a basis for the fire protection program; (3) propose 
modifications to improve fire protection procedures 
and to provide improved portable and fixed fire 
suppression systems; (4) propose technical specifi
cations for fire protection systems; and (5) propose 
a schedule for implementation. Applicants have 
been requested to perform similar tasks for each 
proposed new facility. 

Each staff review includes assessment of the 
evaluations and proposals cited above; visits to 
each site to establish the extent of the fire hazard, 
and adequacy of safety-related equipment and fire 
protection systems; preparation of recommenda
tions for modifications; issuance of safety evalua
tions summarizing the staff findings; and 
amendments oflicenses and technical specifications. 

Pressure Suppression Containments 

During certain postulated accidents, the contain
ment for a boiling water reactor may be subjected 
to "transient short-term hydraulic loading." The 
loading, which is most likely to occur in the early 
stages of reactor depressurization during a loss-of
coolant accident, is caused by the gases (air or 
steam) that are ejected into the pressure-suppression 
pool of water. (A more detailed description of the 
phenomenon is presented in the 1976 Annual 
Report, page 27 .) 
Q~~h~b~m~~w~M~IBWR 

containments to increase their capability to with-
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BWR PRESSURE SUPPRESSION CONTAINMENTS 

REACTOR 

REACTOR 
VESSEL 

DRYWELL 

MARK I 

MARK II 

MARK Ill 

stand the transient loading, and changes are being 
made in some Mark II designs (no plant with a 
Mark II or Mark III containment is as yet opera
tional). The first series of full-scale tests to obtain 
quantitative data on the loading have been per
formed for the owners of the Mark II containments 
now under construction or licensing review. Addi
tional tests are planned. Tests made under contract 
with the NRC to confirm the applicability of the 
Mark I reduced-scale tests have been completed, 
and the results were being evaluated at the close of 
the report period. Changes will be made in all con
tainments-whether of the Mark I, II, or III type
if tests and analyses indicate their structural 
capability is deficient. 

Anticipated Transients Without Scram 

Nuclear plants have safety and control systems 
to limit the consequences of temporary abnormal 
operating conditions or "anticipated transients." 
Some deviations from normal operating conditions 
may be quite trivial; others, occurring less frequent
ly, may impose significant demands on plant equip
ment. In some anticipated transients, rapidly 
shutting down the nuclear reaction (initiating a 
"scram"), and thus rapidly reducing the generation 
of heat in the reactor core, is an important safety 
measure. If there were a potentially severe "antici
pated transient" and the reactor shutdown system 
did not "scram" as desired, then an "anticipated
transient-without-scram," or A TWS, would have 
occurred. 

Although an ATWS which could affect the public 
health and safety is considered unlikely, the poten
tial consequences are sufficiently serious to warrant 
careful consideration. In September 1973, the then
AEC staff published WASH-1270, "Technical 
Report on Anticipated Transients Without Scram 
for Water Cooled Power Reactors," which set forth 
staff "acceptance criteria" to protect against 
A TWS events. During the two-year period follow
ing publication of the staff report, each of the four 
reactor manufacturers submitted analyses and 
supporting information on ATWS which was re
viewed by the NRC staff and addressed in four sta
tus reports published in December 1975. The staff 
reports evaluated the information for conformance 
to the WASH-1270 criteria and noted where design 
changes and additional analyses were required. 

The vendors and owners have questioned whether 
the NRC stafrs requirements are necessary and 
justified. The industry contends that the probabil
ity of an A TWS event is significantly less than 
estimated by the NRC staff and so low as to make 
A TWS events minor safety concerns in light water 



reactor operations. The Electric Power Research 
Institute and the vendors have submitted a number 
of reports on the probability of and the risk to the 
public from A TWS events. These reports and the 
relevant findings of the Reactor Safety Study 
(WASH-1400) are being reviewed to determine 
whether any change in the staff position is 
warranted. 

A number of boiling water reactor licensees have 
made modifications to the recirculation pump 
control circuits that partially fulfill the NRC staff 
requirements. All BWR licensees were asked to 
make the same modifications, and all but one are 
committed to making them. Specific licensee pro
posals are being reviewed by the staff; additional 
changes may be required in all reactors after 
reappraisal of the staff position is completed early 
in 1978. 

Water Hammer 

In recent years a number of incidents involving 
"water hammers" in power reactors have been cited 
in Licensee Event Reports. The water hammers 
have primarily involved steam generator feedrings, 
although other plant systems have also been 
affected. The incidents have been attributed to such 
causes as rapid condensation of steam pockets, 
steam-driven slugs of water, pump startup with 
partially empty lines, and rapid valve motion. Most 
of the incidents resulted in relatively minor damage 
involving pipe hangers and restraints. However, 
there have been several incidents which have 
resulted in piping and valve damage. 

No water-hammer incident has resulted in the 
release of radioactivity outside of the plant. How
ever, because of the continuing incidence ofwater
hammer events and the safety significance of the 
systems involved, it was decided that systematic 
review procedures should be developed to make 
certain that water hammer is given adequate con
sideration in licensing reviews and in reviews of 
operating reactors. The work includes revising the 
reporting and review processes to ensure that 
potential water-hammer problems are addressed 
and that design features and procedures to prevent 
damaging water-hammer incidents are provided 
and verified, as required, in preoperational tests .. 
In addition, NRC is sponsoring independent stu~1es 
of water hammer including evaluation of potential 
problems and cor~ective measures, review of perti
nent experimental and analytical work, and water
hammer calculations. Licensees have been re
quested to provide informatio~ on w~ter-ha~mer 
incidents in steam generators, mcludmg mod1fica-

tions to prevent water-hammer and schedules for . 
implementing them. 

PROTECTING THE ENVIRONMENT 

2 

Under the National Environmental Policy Act 
of 1969 (NEPA) and Executive Order 11514 of 
1970, the NRC is required to ascertain and evalu~te 
the potential effect on the environment of any maJOr 
activity proposed for licensing. The analysis of 
environmental impact and consideration of meas
ures to eliminate or mitigate any anticipated 
adverse effects on environmental quality are essen
tial elements in NRC licensing, rulemaking, 
enforcement and similar decisions. 

In order to develop the methods and data needed 
to conduct the environmental phase of the regula
tory process, NRC supports substantial ~EPA
related research (see Chapter 11). For their part, 
all applicants proposing to constr~ct a n~clear 
facility must submit a comprehensive envuonmental 
report, which is generally based on two or.more 
years of work in accumulating and. analyzing 
environmental and other data reqmred by the NRC. 
The report must demonstrate through a cost-benefit 
analysis showing why, in the applicant'sjudgment, 
the aggregate benefit to society of the proposed 
facility will outweigh the aggregate ~osts. . 

The NRC staff's independent review of the appli
cant's proposal and cost-benefit analysis are set 
forth in a draft environmental impact statement 
which is circulated for comment to Federal, State 
and local agencies, and the public. Comments are 
taken into account in a final environmental state
ment which in each construction permit proceeding, 
must be con

1

sidered at a public hearing by an Atomic 
Safety and Licensing Board. The same procedure 
is followed in updating the environmental state
ment at the operating license stage, and another 
hearing is held if warranted by the public interest. 
Table 2 lists the draft and final environmental state
ments issued during the fiscal year 1977. 

Various aspects ofregulating the environmental 
impact of nuclear power plants that received .special 
attention in 1977 are discussed below. These mclude 
activities aimed at resolving specific site-related 
problems, improving analytic techniques, monitor
ing operations and mitigating adverse events, con
trolling effiuents, and improving Federal/State 
cooperation. 

Use of Limited Work Authorization 

NRC regulations provide that the Office of 
Nuclear Reactor Regulation may authorize, in 
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Table 2. Nuclear Power Plant Environmental Impact Statements Issued 
From October 1, 1976 through September 30, 1977 

DRAFT STATEMENTS 

Plant 

1. William H. Zimmer (operating 
, lice·ns~) · 

2. Floating Nuclear Power Plants 
(Pa~ III). 

3. Atlantic, Units 1 and 2 (Revised 
DES)' 

4. Palisades (addendum, operating 
license) 

5 .. Midland (supplement) 
6. Shoreham (operating license) 

. 7. Ft. Calhoun Unit 2 (site suitability) 
8. Edwin I. Hatch, Unit 2 (operating 

license) 

9. Blue Hills Units l and 2 (site 
· suitability) 

10. Yellow Creek Units 1 and 2 
11. Indian Point Unit 3 (closed-cycle 

cooling). · 

.. , . 

Date Issued 

10-22-76 

10-18-76 

10-28-76 

11-18-76 

1-13-77 
3-24-77 

4-13-77 
4-28-77 

6-10-77 

6-24-77 
8-9-77 

appropriate cases, limited amounts of work to be 
carried out prior to issuance of the construction 
~ermi~. 

This authorization is known as a Limited Work 
Authorization (L WA}, of which there are two 
types: One type (L W A-1) authorizes certain site 
preparation' work, such as installation of tempo
rary support facilities, excavation, construction of 
service facilities and certain other work not subject 
to ~he· qm1liiy assurance requirements for safety
related facilities. Under the second type of LW A 
(L W A-2), structural foundation work may be 
authorized. . 

An L W A-1 may be granted only after completion 
~fthe environmental review required by NEPA, as 
well as a site suitability review, a hearing on 
environmental f!latters by the licensing board, and 
a detern:iination by the board that there is reason-

FINAL ENVIRONMENTAL STATEMENTS 

Plant Date Issued 

1. Indian Point Unit No. 2 (once- 11-19-76 
through cooling) 

2. North Anna Units l and 2 11-26-76 
(addendum, operating license) 

3. Three Mile Island (supplement, 12-17-76 
operating license) 

4. Black Fox Units 1 and 2 2-8-77 

5. Clinch River Breeder Reactor 2-7-77 
6. Montague 2-14-77 

7. Phipps Bend 2-22-77 
8. Skagit Units 1 and 2 (supplement) 4-20-77 

9. Tyrone Energy Park 4-20-77 

10. North Coast Unit No. l 4-26-77 

l l. William H. Zimmer (operating 6-10-77 
license) 

12. Arkansas Nuclear One Unit 2 6-16-77 
(operating license) 

able assurance that the proposed site is suitable for 
a nuclear power reactor of the general size and type 
proposed. An L W A-2 may be granted if the board 
determines that there are no unresolved safety 
issues related to the work to be authorized. 

An average of 10 months advance in scheduled 
initiation of construction activities has been realized 
for the 24 projects ( 47 units} receiving L W As since 
this procedure was adopted in April 1974. 

Health Effects of Coal and Nuclear Cycles 

The NRC is required not only to evaluate the 
environmental effects of the proposed action that 
it is considering for licensing, but must also com
pare those effects with the environmental conse-



quences of available alternatives to the proposed 
action. In the past the environmental statements 
prepared by the NRC have discussed the impacts of 
the coal fuel cycle, currently the most important 
alternative source of electrical power, in terms of 
economics, and particularly as related to land and 
water use. 

On January 25, 1977, an Atomic Safety and 
Licensing Appeal Board rendered a decision 
(Hartsville Nuclear Plant) which essentially direct
ed that the staff examine environmental effects, 
including health effects on human and animal life, 
of the emissions from coal plants, and do so to the 
same degree that they have for nuclear pla"nts. It 
also recommended that the staff accord more nearly 
equal treatment to all environmental considerations, 
rather than focusing mainly on economic factors. 
Although identical treatment in every aspect of the 
environmental comparison may not be required, 
this kind of critical comparison ·goes to the heart 
of NRC's duty under NEPA, since coal and nuclear 
power plants are currently the major feasible 
alternatives to oil as sources of electrical power. 

As a result of the AS LAB decision dted above, 
the NRC staff prepared testimony comparing the 
health effects of coal and nuclear plants for both 
hearings then under way and as part of the environ
mental statements being prepared. In the testi
mony-and in the draft of NUREG-0332, "Health 
Effects Attributable to Coal and Nuclear Fuel 

· ..... --~-
- _ .. , 

' IN~ t. ~-

Cycle Altematives"-mortality and morbidity 
rates were estimated according to current knowl
edge of the health effects of contemporary com
ponent designs and current operation of fuel cycle 
facilities, and in anticipation of emission rates and 
occupational exposures for facilities expected to go 
into operation between the present and 1985. 
Although it was shown that the coal fuel cycle alter
native has a greater adverse effect on human health 
than the uranium fuel cycle, the increased risk of 
adverse health effects for either fuel cycle option 
represents a very small increase in risk to the health 
of the average individual in the public sector. 

In order to evaluate such effects for the future, 
the NRC supported a study at Argonne National 
Laboratory. The results of the study have been 
published in "The Environmental Effects of Using 
Coal for Generating Electricity" (NUREG-0252). 
The NRC also initiated several other studies during 
fiscal year 1977 to provide further details and 
greater accuracy in the analytical evaluation of the 
adverse health effects associated with various fUel 
cycle alternatives. Among these are the study 
entitled "Impacts of the Coal Fuel Cycle,'' and a 
study initiated at the Argonne National Laboratory 
on "Projection Models for Health Effects Assess
ment." Completion of these tasks may provide a 
basis for further improvement in the health effects 
comparisons for both fuel cycles. 

These scale models compare the iand area needed for (a) a 1,000 MWe coai-fueled power plant with 60 days fuel 
supply and (b) a 1,000 MWe nuclear plant with 30-year fuel supply. Behind the coal plant Is ( c) a pile representing the 
amount of ash and sludge produced by the plant during 40 years of operation. To the right of the nuclear plant are ( d) 
blocks representing the amount of waste fuel from 30 years of nuclear plant operation (an additional 10 years of spent 
fuel would be stored on the reactor site). 
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Site-Related Problems 

Endangered Species Act. The purpose of the 
Endangered Species Act is to conserve endangered 
and threatened species of fish, wildlife, and plants, 
as well as their habitat. If the NRC staff believes 
a project may affect an endangered species, then the 
staff contacts the Department of Interior, Fish and 
Wildlife Service and requests review and comments. 
These are considered in any final decision regarding 
the project. 

An example is the Hartsville Nuclear Project in 
Tennessee where an endangered mussel species was 
identified near the proposed location for the plant 
discharge. After consultation with the applicant 
and the Fish and Wildlife Service, the staff has con
cluded that the mussel bed may be avoided safely 
by moving the discharge to a point downstream of 
the mussel bed. 

Socioeconomic Assessments. The construction 
and operation of a nuclear power plant has a con
siderable impact on the social and economic life of 
communities near the plant site. The influx of con
struction workers and their dependents is typically 
the major source of socioeconomic impact during 
construction of a nuclear power plant, resulting in 
.an increased demand on local public and private 
facilities and services-such as classrooms, high-
ways and traffic controls, housing, water and 
sewage, recreation, and retail stores. 

The degree of stress and disruption a community 
will experience is partially dependent on the ability 
of the community to anticipate and plan for the 
impact of plant construction. When the taxable 
base of an affected community increases because of 
the plant, tax revenues over the life of the plant may 
greatly exceed the cost of meeting the increased 
demand for public facilities and services. The flow 
of tax benefits to local communities varies consid
erably among the States, however, and tax benefits 
do not always flow to those communities receiving 
the greatest impact. 

In order to promote effective planning and prep
aration by affected communities through a more 
timely disclosure of potential socioeconomic 
impacts to local officials, NRC is developing a pro
cedure whereby NRC staff will be in communica
tion with State and local officials and with the 
utility to help forecast such impacts prior to sub
mittal of the utility's Environmental Report and 
plan accordingly. This procedure will provide in
formation by which local officials can develop plans 
to mitigate potentially severe impacts and will en
courage the utility to participate more fully in that 
process. 

NRC is also sponsoring a study to improve its 
ability to forecast the number of construction 

workers coming into an area, their family charac
teristics, and probable residential location within 
the community. 

In addition, the NRC is studying the full spec
trum of social and economic impact experienced 
in the locales around 12 of the plants currently 
licensed to operate. This study will provide a refer
ence for the type and magnitude of impacts which 
can be expected under a range oflocal conditions, 
including the extent to which impacts were in fact 
mitigated. The information generated by this study 
will improve NRC capabilities for forecasting social 
and economic impacts in future licensing applica
tions. The information will also be made available 
for the use of officials in communities surrounding 
proposed nuclear plants. 

Need for Facility. NEPA requires that the NRC 
prepare an analysis of the need for any proposed 
nuclear facility. The performance of this task was 
greatly facilitated wiffi the development during 
1977 of a model for forecasting electricity demand 
in the various States. The modelling effort is being 
carried out at Oak Ridge National Laboratory 
under NRC support. To date, forecasts for approx
imately one-half the States have been completed, 
and as environmental statements have been issued 
and hearings held, the appropriate State forecast 
has been included in the staff analysis. Results of 
a separate NRC study on the effects of electricity 
demand, energy conservation, rate restructure and 
other factors will be incorporated into the forecast
ing model. 

Improved Meteorological Assessments. The 
transport and di ff us ion characteristics of the atmos
phere around a nuclear power plant site are 
important in estimating the potential radiological 
exposure of the public from either an accidental or 
routine release of gaseous radioactive effluents. 
During recent years, field experiments have been 
conducted at various locations across the country 
to improve understanding of atmospheric diffusion 
processes. Several of these experiments have been 
sponsored by the NRC, and others have been con
ducted by utilities in support of their licensing 
applications. 

Experiments at the Three Mile Island, River 
Bend, Idaho Falls and Clinch River sites were 
conducted during light wind and stable atmospheric 
conditions, which are not conducive to a wide dis
persion of gaseous effluents. Experiments were 
performed at the Rancho Seco and Millstone sites 
to assess the effects of plant structures on atmos
pheric mixing. Results offield experiments such as 
these have been used to improve the transport and 
diffusion models used in the licensing review to 
assess the potential for radiological exposure of the 



The plume from natural draft cooling 
towers ls mainly steam, but often In
cludes some residue from "antifouling" 
chemicals used In the cooling system. 

off site population. Computer codes have been 
developed or revised to reflect the new atmospheric 
transport and diffusion models. The new models 
increase the accuracy of the assessments of the 
consequences of accidental and routine releases of 
gaseous radioactive effluents. 

In evaluating the environmental suitability of a 
nuclear power plant site, it is also necessary to con
sider atmospheric effects resulting from the opera
tion of the heat dissipation system, that is, cooling 
towers or cooling ponds. Such effects include 
increased fogging or icing in the environs and the 
creation of a visible plume of vapor from the cooling 
systems. To improve models used to assess atmos
pheric effects, NRC is comparing actual observa
tions of such effects with the predictions of a 
number of available models. The validity of the 
predictive models is being critically evaluated by 
the Argonne National Laboratory (ANL), under 
contract with the NRC. The emphasis of the ANL 
study has been on developing more precise means 
of predicting the lengths of visible plumes and the 
amount of material deposited in drift from natural 
draft cooling towers. (Natural draft cooling towers 
were selected as the principal cooling system for 
the purpose of this study because they offer better 
opportunity for obtaining observational data.) 

Atmospheric dispersion conditions at approxi
mately 100 nuclear power plant sites have been 
examined in order to determine whether a "clima
tology" of atmospheric dispersion conditions can 
be established and used to facilitate early site 
reviews and to evaluate alternative sites. By 
standardizing plant and site parameters-such as 

site boundary distances-atmospheric dispersion 
conditions may be categorized and used to develop 
reliable estimates of a site's dispersion character
istics early in a licensing review, or when onsite 
meteorological data or representative data from 
olfsite locations are not available. 
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Severe Weather Phenomena. The design criteria 
for safety-related structures, systems, and compon
ents at a nuclear power plant must take into account 
all important severe weather phenomena and 
extreme meteorological conditions to which the 
plant may be exposed. The NRC has established a 
working group, with members from various offices, 
to examine the meteorological conditions used in 
developing current standard (industry-wide) engi
neering criteria and codes, to identify important 
meteorological conditions that may not be directly 
considered in NRC Regulatory Guides, and to 
provide guidance on the establishment of accept
able limits to be included in design and operating 
criteria for safety-related structures, systems, and 
components. 

NRC has contracted with the National Oceanic 
and Atmospheric Administration's National Cli
matic Center and Office of Hydrology to develop 
"extreme value" analysis and estimated "return 
periods for fastest mile" wind speeds for locations 
along the Atlantic and Gulf coastlines, extreme 
maximum and minimum temperatures, weight of 
snowpacks for the Great Lakes and New England 
areas, and revised estimates of "probable maximum 
winter precipitation." Results of these studies will 
be used to establish new guidelines or to revise 
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existing guidelines for 'consideration of severe 
weather and extreme meteorological conditions in 
the design of nuclear power plants. Work has also 
been initiated to provide improved data on the 
frequency oflightning strikes on the ground and 
the energy associated with these strikes. The Na
tional Weather Service's Severe Weather Warning 
Dissemination Group has been requested to explore 
the types of severe weather warnings available; 
these may be referenced in the operating and 
emergency procedures of nuclear power plants. 

Licensing Action on Seismic Issues 

North Anna Power Station. A geologic fault was 
identified in i973 which transects the excavation for 
four nuclear power reactors planned for installation 
at the North Anna Power Station in Louisa County, 
Va., by the Virginia Electric & Power Company. 
The company received construction permits for 
Units l and 2 in early 1971. (See Chapter 12 for dis
cussion of events following the discovery of the 
fault with respect to notification of the proper au
thorities.) Investigations by the licensee, the NRC 
(then AEC Regulatory stafl) and the U.S. Geologi
cal Survey led to the conclusion by NRC staff that 
the fault was "not capable" (as defined in Appendix 
A, 10 CFR Part 100) and, therefore, that the North 
Anna site was acceptable in that regard. 

At the close of the report period, the NRC staff's 
operating license review was essentially complete; 
fuel-loading for Unit 1 was authorized on Novem-
ber 26, 1977. · 

Diablo Canyon Nuclear Plant. Construction per
mits for Units I and 2 of the Diablo Canyon Nu
clear Plant, located on ·the California coast about 
12 miles from San Luis Obispo, were issued in 1968 
and 1970 respectively. In addition to the AEC re
view of the proposed site, independent reviews were 
performed for the AEC by the U.S. Geological Sur
vey and the U.S. Coast and Geodetic Survey. Based 
on these investigations, the units were designed and 
constructed to withstand the maximum earthquake 
potential identified for the site at that time (0.4g 
horizontal alleceration). 

In 1971, the existence of a fault-now known as 
the Hosgri Fault-passing about 3.5 miles offshore 
from the plant site came to light. When application 
to the AEC (now NRC) for an operating license 
was made in 1973, detailed investigation of the 
Hosgri Fault began, leading to a conclusion by the 
NRC and the U.S. Geological Survey that the 

maximum potential earthquake ground motion at 
the proposed site "may be more severe than that for 
which the plant had been originally designed." 
Thus, in April of 1976, the applicant for an operat
ing license-the Pacific Gas and Electric Com
pany-was advised that the plant's seismic capabil
ities should be reanalyzed "to determine what 
modifications would be necessary to withstand the 
more severe ground motion (0.75g)" predicated on 
the existence of the offshore fault. The applicant · 
had not submitted complete results of this reanaly
sis at the close of the report period, nor did it ap
pear that it would do so in time to allow a decision 
on the operating license prior to the fall of 1978. 

NRC staff review of this case was the subject of 
hearings by the House Subcommittee on Energy 
and Environment on June 30, 1977; the House Sub
committee on Oversight and Investigations is also 
being kept apprised of developments in this operat.; 
ing license review. 

Humboldt Bay Nuclear Plant. A provisional 
operating license was issued to the Pacific Gas and 
Electric Company for Unit 3 of the Humboldt Bay 
Power Plant in August of 1962. The plant is lo
cated in northern California, near Eureka. Prior to 
issuance of a full-term operating license, the AEC . 
Regulatory staff continued its review and called 
into question the adequacy of the plant design to 
accommodate potential seismic acceleration proper 
to the plant site. 

From 1969 to 1973, the licensee performed stud
ies and submitted reports to the AEC on geology, 
seismology, liquefaction potential and seismic de
sign upgrading at the facility. In June 1973, the 
AEC (now NRC) informed the licensee of the need 
to provide more precise definition of previously 
identified faults in the area in question and to assess 
the potential for surface faulting at the site. Addi
tional work was carried out and, on August 25, 
1975, the licensee submitted its report. Based on its 
assessment of all information provided up to May 
1976, the NRC staff concluded that its concerns 
about the need for seismic reevaluation had not 
been satisfied. On May 21, 1976,-NRC issued an 
Order requiring that its concerns be resolved prior 
to restart of the power plant following the 1976 re
fueling outage which was to begin on July 2. The 
staff noted that "as the regional geologic picture 
was developed in greater detail, the confidence that 
the original plant design could withstand all postu
lated seismic events declined." 

The licensee has performed extensive geologic 
investigation and plant modification since June 
1976 and, by letter of March 25, 1977, has sub
mitted a draft report in partial fulfillment of re
quirements specified in the NRC Order. In May 



1977, the licensee proposed a license amendment ' 
which would allow restart of the unit based on satis
factory completion of the Order's requirement. In 
July 1977, a request for a hearing on this proposed 
amendment was submitted by citizens in the Hum
boldt Bay area. In August 1977, the NRC staff in
formed the licensee that, having examined the lat
ter's most recent draft report, it could not conclude 
with reasonable certainty that surface faulting 
would not occur at the Humboldt Bay site. The 
staff also stated its intention to recommend denial 
by the licensing board of the application for amend
ment permitting restart of the unit. The licensee has 
been given the NRC staff's and the U.S. Geological 
Survey's evaluations regarding the potential for 
surface faulting at the site and was, at the close of 
the report period, considering its position. 

I 
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Geologic trenching dug as part of Pacific Gas & Electric Com
pany's lnnstigation offaulting near the Humboldt Bay power 
plant south of Eureka, Calif. 

Transmission Systems 

Recent license applications have shown a general 
tendency within the nuclear industry toward the 
design of transmission systems with higher load 
capacities than in the past. The staff has undertaken 
a review of data concerning the environmental 
impacts associated with these extra-high voltage 
AC systems (EHV AC). The review mainly entailed 
a study of the operational characteristics of765 kV 
systems a!ld their potential impact on human health 
and safety. A brief summary of the staff's initial 
findings is presented below. 

Electrostatic and Electromagnetic Field Effects. 
Construction permit license applications involving 
EHV AC systems show that transmission systems 
are now being designed to meet or exceed line clear
ance being considered as the maximum "let go" 
level in the proposed revision of Part 2 of the 
National Electrical Safety Code. Applications of 
these standards ensure that no serious injuries (e.g., 
shocks resulting in involuntary muscle contractions) 
will occur from induced steady state currents 
resulting from operation of proposed EHV AC 
systems. 

With regard to ground level magnetic field 
strengths, the maximum strengths predicted for 
presently designed EHV AC systems are well below 
the level at which harmful effects may be expected. 

Conflicting data exist, however, on the long term 
biological effects of electrical fields. As an active 
member on the Interagency Advisory Committee 
on Electric Field Effects promoting research in this 
area, the NRC has not to date received any report 
documenting health effects on humans resulting 
from electric fields associated with transmission 
lines. Some data (primarily from the U.S.S.R.) 
point to potential biological effects of electric fields 
in laboratory animal experiments and electrical 
substation envirohments. 

Control of Effluents 

Implementation of 10 CFR Part 50, Appendix I. 
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On September 4, 1975, the Commission amended 
Appendix I to 10 CFR Part SO to provide that 
applicants whose applications for construction per
mits for light-water-cooled nuclear power reactors 
were docketed on or after January 2, 1971, and 
prior to June 4, 1976, would have the option of dis
pensing with the cost-benefit analysis required by 
Paragraph 11.D of Appendix I. Under the option an 
applicant may choose to design the radwaste man
agement systems to satisfy the "Guides on Design 
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Objectives for Light-Water-Cooled Nuclear Power 
Reactors," proposed in the "Concluding Statement 
of Position of the Regulatory Staff," in Docket 
RM-50-2, dated February 20, 1974. In amending 
Appendix I, the Commission noted that it is un
likely that further reductions in releases of radio
active material in effluents would be warranted on a 
cost-benefit basis for light-water-cooled nuclear 
power reactors having radwaste systems and equip
ment determined to be acceptable under the RM-
50-2 option. 

Evaluation of plants to assess conformance with 
Appendix I is in progress. To date, 71 plants have 
been evaluated for conformance with the option 
described above and 14 have been evaluated for 
conformance with the cost-benefit analysis required 
by Paragraph 11.D of Appendix I. 

Implementation of Technical Specifications. Since 
the adoption of Appendix I, the staff has been 
developing radiological effluent Standard Technical 
Specifications to meet the requirements of the rule. 
These specifications provide monitoring, sampling, 
analytical and reporting requirements and are being 
prepared in the format of Appendix A (radiological 
safety), Standard Technical Specifications. Follow
ing approval by the Regulatory Requirements 
Review Committee, these specifications will be 
forwarded to all applicants for operating licenses 
for inclusion in the Final Safety Analysis Reports 

and to all licensees with operating licenses. Licens
ees will be requested to submit site-specific technical 
specifications as amendments to their operating 
licenses on a schedule to be determined by the NRC 
staff. 

Implementation of The EPA Uranium Fuel Cycle 
Standard. On December 28, 1976, Federal Regula
tion 40 CFR Part 190 was promulgated by the 
Environmental Protection Agency. This standard, 
entitled "Environmental Radiation Protection 
Standards for Nuclear Power Operations," requires 
that operations covered by the standard be con
ducted so that there is reasonable assurance that 
the annual dose equivalent to a member of the 
public exposed to planned discharges of radioactive 
materials and to radiation from the operation does 
not exceed a value of 25 millirems to the whole 
body. The standard also sets a thyroid and organ 
dose.limit and provide curie-release limits for sev
era] specific radioisotopes. The standard is to be 
effective by December I, 1979, except for two of 
the isotope release limits. 

The NRC is responsible for implementing the 
EPA standard, which is somewhat less restrictive 
for a single reactor plant than the annual dose 
equivalents corresponding to the design objectives 
of Appendix I to 10 CFR Part 50. NRC has estab
lished a task force to work out the details of imple
mentation, and it is considering such matters as the 

Construction of TV A's two-unit Watts Bar nuclear plant near Spring City, Tennessee, was onr SO percent complete 
at the end of 1977. The top of the reactor containment building in the foreground still rests on the ground. The natural 
draft cooling towers behind the plant are 450 feet tall, with a 400-foot diameter base. 



technical issues for implementation in licensing 
actions for all types of anticipated nuclear fuel 
cycle facilities, including sites having more than one 
reactor and sites having more than one type of 
facility. Need for amending existing NRC regula
tions is also being considered by the task force, as 
is the need to modify regulatory guides, standard 
review plans, technical specifications, and inspection 
procedures. 

Workshop on Radioactive Waste Treatment Sys
tems. In January 1977, a workshop on Reactor 
Radwaste Management, organized and conducted 
by the Oak Ridge National Laboratory (ORNL) 
and NRC, was held in New Orleans, La. The work
shop was intended to provide information needed 
to update four generic reports (under preparation 
by ORNL for the NRC) and to provide an oppor
tunity for those in the field of radioactive waste 
management to assess process equipment perfor
mance under actual operating conditions. The 
workshop was attended by 190 persons, including 
representatives from various Federal and State 
agencies, utilities, nuclear steam supply vendors, 
architect-engineers, and radwaste equipment 
vendors. 

INTERAGENCY COORDINATION 

Duplication of effort by NRC and other Federal 
agencies-such as the Environmental Protection 
Agency (EPA), the Department of the Interior, the 
Department of Commerce, the Army Corps of 
Engineers, the Advisory Council on Historic Pres
ervation, and the like-has been substantially re
duced or avoided through the establishment of close 
working relationships and formal agreements. 

NRC-EPA Memorandum of Understanding 

A vital interagency arrangement is embodied in 
the January 30, 1976 Memorandum of Under
standing between NRC and EPA "Regarding 
Implementation of Certain Responsibilities under 
the Federal Water Pollution Control Act 
(FWPCA)." This Memorandum is intended to (l) 
consolidate the demands for water quality data 
placed on applicants for nuclear facilities licenses 
by assuring that applicants' environmental reports 
contain sufficient information to meet NRC's needs 
under the National Environmental Policy Act 
(NEPA) and EPA's needs under the FWPCA; and 

(2) to minimize any duplication of effort between 
NRC and EPA in meeting their respective respon
sibilities under NEPA and FWPCA, as noted in the 
1976 NRC Annual Report (page 70). 

EPA and NRC water quality assessments still 
involve some duplication of effort. This is due 
primarily to the fact that the NRC-EPA Memoran
dum of Understanding can be fully effective only 
when the applicant can provide an 18-to-24-months 
record of basic aquatic data at the time of submis
sion of the environmental report to NRC. For the 
applications already filed, the Memorandum is 
being implemented to the maximum extent practic
able. 

Cooperation on Specific Cases 

Brunswick Units 1and2 (North Carolina). In the 
Final Environmental Statement (FES) the NRC 
staff recommended that a closed-cycle cooling sys
tem be constructed by the end of three years. 
Although the utility signed a stipulation to this 
effect, a request for relief from this requirement 
was filed with the EPA under section 316 of the 
FWPCA. A hearing was held in the spring of 1976; 
NRC participated in the EPA hearing process by 
supplying a witness who testified on the aquatic 
impact of the present once-through cooling system 
and supported the position that cooling towers 
should be required. 

Indian Point Units 2 and 3 (New York). The 
Indian Point site is located on the Hudson River in 
an area of the river where striped bass spawn and 
spend the early part of their lives. The concern is 
that continued operation of the once-through cool
ing system will cause irreversible damage to the 
population of striped bass and other species. 
Accordingly, the staff recommended that a closed
cycle cooling system be installed for each unit. The 
preferred system is one employing natural draft 
cooling towers. Conversion to cooling towers and 
cessation of once-through cooling has been set for 
May l, 1982. NRC staff has maintained close 
contact with the EPA in anticipation of hearings to 
be held in response to the utility's request for an 
exemption, under section 316 of the FWPCA, from 
the need for cooling towers. The hearings are to 
consider not only Indian Point but other plants 
(fossil-fueled) on the Hudson River as well. NRC 
staff are working closely with the EPA in preparing 
testimony, questions and analyses pertinent to the 
fish populations and the environmental impact of 
once-through cooling systems and cooling towers 
at Indian Point. When the hearings commence, the 
NRC will provide witnesses as appropriate. 
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Table 3. Agencies and Groups Which Are Consulted or Contacted 
During NRC's Environmental Review Process 

FEDERAL AGENCIES 

Advisory Council on Historic Preservation 
Department of Agriculture 
Department of Army, Corps of Engineers 
Department of Commerce 
Department of Health, Education and Welfare 
Department of the Interior 
Department of Transportation 
Energy Research and Development Administration 
Environmental Protection Agency 
Federal Power Commission 
Federal Energy Agency 

STATE AND LOCAL AGENCIES 

Office of the Governor 
State Public Service Commission 
State Siting Commission (if one exists) 
State Energy Commission (if one exists) 
State Environmental Conservation Commission (if one exists) 
State Historic Preservation Officer 
Other state and local agencies, commissions, boards, etc. (determined on a case-by-case basis) 

OTHERS (IF THEIR INTEREST IS KNOWN TO NRC) 

Environmental Groups 
Conservation Groups 
Members of the General Public 

Seabrook Station Units 1and2 (New Hampshire). 
The Seabrook Station, currently under construction 
by the Public Service Company of New Hampshire 
in Seabrook, will use once-through cooling with 
sea water. The NRC staff has had frequent contacts 
with the EPA during the NRC hearings, as well as 
during the EPA hearings held in response to a 
request for an exemption under section 316 of the 
FWPCA. The EPA ultimately approved the use of 
once-through cooling with the provision that the 
intake be located farther from the shore than origi
nally approved by the NRC staff and licensing 
boards. The new intake location was evaluated by 

the NRC and approved. (See discussion in Chap
ter 13.) 

Other Interagency Agreements 

Other formal interagency agreements exist be
tween NRC and the Department of Energy, the 
Army Corps of Engineers, the U.S. Coast Guard, 
the Department of Interior, the Department of 
Transportation, and the Advisory Council on His
toric Preservation. 



COOPERATION WITH STATES 

Although NRC and the States cooperate exten
sively in the environmental review process, there 
remains some duplication of effort, particularly in 
assessing the need for power and in evaluating 
water quality impacts. Additionally, in States which 
have NEPA-type laws requiring an independent 
assessment of environmental impact, duplicative 
environmental reviews may be conducted. (See 
chapter 8 for detailed report on NRC-State coop
eration in fiscal year 1977 .) 

Agreements for Cooperation 

Beginning in March 1977, N RC increased its 
efforts to cooperate closely with States to which 
EPA has granted authority to issue National Pol
lutant Discharge Elimination System Permits (402 
permits), required for every nuclear power plant 
licensed by NRC. The purpose is to enter into 
agreements for cooperation that embody principles 
similar to those set forth in the Second NRC-EPA 
Memorandum of Understanding under the 
FWPCA. In some instances agreements with States 
may be broader than the NRC-EPA Memorandum. 
For instance, an agreement might include provi
sions whereby the State would prepare for NRC 
(under specific NRC guidelines) portions of envi
ronmental impact statements in areas such as water 
quality, need for power, socioeconomic impact, etc. 
To date, 14 States have been contacted and all 
either indicated a strong interest in such agreements 
or have expressed their willingness to pursue the 
matter further. It is anticipated that through the 
agreements mutual concerns of the NRC and the 
States will be better understood and needless dupli
cation of effort avoided. It is expected that two or 
more formal agreements will be consummated by 
early 1978. 

In the absence of any formal agreement between 
them, NRC and New York State issued a "Joint 
Working Paper for the Preparation of Environ
mental Reports for Generating Facilities in New 
York State." This document is intended for use by 
any New York State utility for the preparation of a 
single environmental report which will satisfy the 
environmental requirements of both the State and 
NRC. 

Joint Hearings 

Decisions to hold joint NRC-State hearings are 
being made on a case-by-case basis, depending upon 

---------

the compatibility of NRC and State environmental 
review schedules and other considerations. The sta
tus of these ongoing efforts is summarized below. 
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Douglas Point. Joint environmental hearings 
between the State of Maryland and NRC were held 
in July and August of 1976 for the proposed Douglas 
Point Nuclear Power Plant to be located adjacent 
to the Potomac River about 30 miles below Wash
ington, D.C., in Charles County, Maryland. 

The joint hearing involved close coordination 
between the State and NRC in technical review and 
development of the joint hearing protocol. The 
hearing was a success, as attested by both the NRC 
and State agencies, in terms of function, Federal
State relations, and avoidance of duplicative effort. 

Greene County. The NRC and the New York 
State Board on Electric Generation Siting and the 
Environment have substantial common areas of 
jurisdiction in the licensing of proposed nuclear 
generating facilities in New York State. Although a 
reading of the National Environmental Policy Act 
of 1969 and Article VIII of the New York State 
Public Service Law clearly shows these areas of 
common interest, the practice had been for both 

The pressure Tessel for WNP-2 at Richland, Washington, was 
lowered Into place in April 1977. 
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Federal and State agencies to conduct separate 
public hearings on the full range of issues within the 
scope of their respective jurisdictions. 

On November 9, 1976, the NRC and State of 
New York agreed by protocol to hold a joint hear
ing on matters of common interest and concurrent 
jurisdiction on the proposed Greene County Nuclear 
Power Plant. The evidentiary hearing on environ
mental matters has been in progress since January 
4, 1977 before a joint hearing board made up of the 
NRC's Atomic Safety and Licensing Board and 
two hearing officials from the New York State 
Board of Electric Generation Siting and the Envi
ronment, with participation by the parties admitted 
in both proceedings. Joint hearings should be bene
ficial to both the Federal and State regulatory proc
esses. Not only will costly duplicative efforts be 
avoided, but the more complete records developed 
in joint hearings should provide a better basis for 
regulatory decision-making. Joint hearings should 
also enhance the opportunity for effective public 
participation in the decisional processes of both 
agencies. 

IMPROVING THE 
LICENSING PROCESS 

Improving Effectiveness and Efficiency 

On April 20, 1977, the Commission directed that 
recently completed licensing actions be reviewed by 
the staff for the purpose of identifying ways to 
improve the effectiveness and efficiency ofNRC 
nuclear power plant licensing activities. A report 
(NUREG-0292) issued in June 1977 summarizes 
the results of the study by an internal ad hoc Study 
Group established in response to that directive. 

A prime assumption of this study was that any 
envisioned improvement in efficiency should not be 
permitted to reduce the quality now achieved in the 
licensing process. 

In examining recent experience with safety and 
environmental licensing reviews, the Study Group 
focused exclusively on construction permit (CP) 
reviews, for two reasons: the review of operating 
license applications generally does not affect the 
schedule (i.e., it is not on "the critical path") for 
design and construction of nuclear power plants, 
and the lessons learned from experience in CP 
reviews would generally apply to operating license 
activities as well. 

Ten applications for which construction permits 
have been issued since the formation of the NRC 
and four applications currently in the review process 
were selected for analysis. The more recent appli
cations were examined to determine whether trends 

which appeared in the completed cases persist. Data 
on the time and manpower expended in the selected 
proceedings were also examined, and the Study 
Group considered the effects of some recent events 
affecting the licensing process, e.g., the revision of 
the Standard Format guidance, the establishment of 
the Regulatory Requirements Review Committee, 
the implementation of Standard Review Plans, and 
the use of Limited Work Authorizations. 

The Group concluded that ( 1) substantial time 
will be needed to provide sufficient experience to be 
able to measure the effects of changes in a meaning
ful way, and (2) outside influences, such as the 
downturn of the economy in mid-1974, have had a 
significant effect on utilities' plans and have largely 
masked the time-saving effects ofNRC changes 
made during that time. 

The Study Group presented for Commission con
sideration eleven recommendations, each of which 
was believed to have the potential for improving 
the licensing process without compromising the 
quality of review. The recommendations, not in 
order of importance, are as follows: 

(I) Improve the quality of applications by pro
viding better guidance to applicants and 
strengthening acceptance criteria. 

(2) Improve the quality of applications by 
eliminating obsolete and unnecessary in
formation. 

(3) Increase preterndering coordination with 
applicants. 

(4) Expand and restructure the acceptance 
review process. 

(5) Modify the current review process by devel
oping and issuing an early Safety Evalua
tion Report based on the application as 
docketed. 

(6) Increase public participation during staff 
review of applications. 

(7) Improve the hearing process in the interest 
of increased efficiency and effectiveness. 

(8) Study long-range standardization policy to 
assure orderly development and implemen
tation of standardization policy and proce
dures to deal with anticipated future needs. 

(9) Modify Limited Work Authorization 
(L WA) rules to provide clearer guidance on 
specific site preparation and construction 
activities which may be permitted under 
LWAs. 

(10) Increase use of rulemaking to resolve, or to 
assist in the resolution of, major issues that 
are routinely litigated in individual licensing 
proceedings. 



( 11) Amend the Atomic Energy Act. to eliminate 
mandatory ACRS review of every construc
tion permit and operating license applica
tion and provide for ACRS review of appli
cations only when desired by either the 
NRC or the ACRS. 

Progress in Standardization 

Continued progress was made during 1977 
toward standardization of nuclear power plants. 
The NRC regards standardization of plant designs 
-complemented by the early review of sites pro
posed for the location of nuclear plants-as one of 
the most important means for improving the 
efficiency and effectiveness of the regulatory 
process. 

The standardization approaches accepted by 
NRC are based on the multiple use of previously 
approved plant designs. As described in the 1976 
NRC Annual Report (page 36), four procedural 
options are available to applicants for standardi
zation of nuclear power plants: "Reference Sys
tem" (approved design used repeatedly by refer
ence), "Duplicate Plants" (approved design for 
several identical plants), "License to Manufacture" 
(approved design for manufacture of identical units 
at a central location}, and "Replication" (reuse of 
recently approved custom design). 

Since the standardization policy was announced 
by the Atomic Energy Commission in 1972, the 
following has been accomplished: 

(I) Seventeen applications for preliminary 
design approvals under the reference system 
concept have been received. Eleven prelimi
nary design approvals for reference system 
designs had been issued as of the end of the 
report period. Ten construction permit appli
cations (for a total of25 units) referencing 
five of the reference system designs had been 
received. Construction permits for nine of 
the units had been issued. Decisions on the 
others are expected to be reached within the 
next year. 

(2) One application for a manufacturing license 
for eight floating nuclear plants has been 
received. A decision on issuance of the manu
facturing license is expected during 1978. 

(3) Eight applications for construction permits, 
for a total of 15 units, have been received 
under the duplicate plant concept. Construc
tion permits for eight of the units have been 
issued and the decisions on the remaining 
seven units are expected early in 1978. 

Abo.e ls an artist's conception of Stone & Webster Corpora
tion's standardized balance of plant design which could be 
matched to a standardized nuclear steam supply system. 

(4} Three applications for construction permits, 
for a total of six units, have been received 
under the replication concept. Decisions on 
construction permits for four of the units are 
expected to be reached prior to January 1978 
and for the remaining two units in 1978. 

The Commission issued a policy statement on 
June 29, 1977, reaffirming its support of standardi
zation, and requesting public comments on pro
posed practices. The public comments are to be 
considered by the staff in developing recommenda
tions, for Commission consideration, concerning 
the administrative steps that can be taken to 
encourage continued and expanded industry parti
cipation in the standardization program for nuclear 
power plants, including possible changes in NRC 
regulations. The staff recommendations are 
expected to be submitted to the Commission within 
the next few months. 

Table 4 lists the applications for preliminary 
design approvals of reference standard designs, and 
for construction permits for plants utilizing one or 
more of the available standardization options. 
Since the standardization policy was implemented 
in 1973, more than one-half the construction per
mit applications have utilized one or more of the 
standardization options and that fraction has 
increased to about two-thirds during the last two 
years. 
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Table 4. Standardization Applications 
(as of September 30, 1977) 

PROJECT APPLICANT 

Reference Systems 

GESSAR-238 (NI) General Electric 

CESSAR Combustion Engineering 

RESAR-41 Westinghouse 
B-SAR-241 Babcock & Wilcox 
SWESSAR Stone & Webster 

RESAR-41 

CESSAR 

RESAR-3S 

B-SAR-205 
C F Braun SSAR C FBraun 

B-SAR-205 Babcock & Wilcox 
GASSAR General Atomic 
GESSAR-251 General Electric 
RESAR-3S Westinghouse 
GESSAR-238 General Electric 
BOPSSAR Fluor Pioneer 
GIBBSAR Gibbs& Hill 
RESAR-414 Westinghouse 

Utility Applications Using Reference Systems 

Cherokee I, 2 & 3 
Perkins I, 2 & 3 
South Texas I & 2 

WPPSS3&5 

Palo Verde I, 2 & 3 

Hartsville I, 2, 3 & 4 

Duke Power 
Duke Power 
Houston Light & Power 

Washington Public Power 
Supply System 

Arizona Public Service 

Tennessee Valley Authority 

DOCKET 
DATE 

7/30/73 

12/19/73 

3/11/74 
5/14/74 
6/28/74 

10/21/74 

10/2/75 

12/22/75 
12/21/74 

3/1/76 
2/5/75 
2/14/75 
7/31/75 
10/16/75 
1/27/76 
5/10/77 
12/30/76 

5/24/74 
5/24/74 
7/5/74 

8/2/74 

10/7 /74 

11/22/74 

COMMENTS 

Nuclear island. PDA-1 (Preliminary 
Design Approval) issued 12/22/75 

Nuclear Steam Supply System 
(NSSS). PDA-2 issued 12/31/75 

NSSS. PDA-3 issued 12/31/75 
NSSS (Withdrawn) 

Standard Balance-of-plant (BOP) 
matched to RESAR41. PDA-4 
issued 5/5/76 

BOP matched to CESSAR. PDA-6 
issued 8/16/76 

BOP matched to RESAR-3S 
PDA-8 issued 3/31/77 

BOP matched to B-SAR-205 
Turbine Island matched to GESSAR-

238 (NI) PDA-5 issued 5/7 /76 
NSSS. 
NSSS. 

NSSS. PDA-9 issued 3/31/77 
NSSS. PDA-7 issued 12/30/76 
NSSS. PDA-10 issued 3/10/77 
BOP. PDA-11issued8/17 /77 
BOP matched to RESAR-41 
NSSS. 

References CESSAR 
References CESSAR 
References RESAR-41. CPs issued 

12/22/75 
References CESSAR 

References CESSAR. CPs issued 
5/25/76 

References GESSAR-238 (NI). CPs 
issued 5/9/77 



PROJECT APPLICANT 
DOCKET 

DATE 

Utility Applications Using Reference Systems (Continued) 

Black Fox 1 & 2 

Phipps Bend 1 & 2 

Yellow Creek 1 & 2 

Erie 1 & 2 

Duplicate Plants 

Byron 1 & 2 
Braidwood 1 & 2 

Cherokee l, 2 & 3 
Perkins l, 2 & 3 

SN UP PS 
Wolf Creek 

Callaway 1 & 2 
Tyrone 1 
Sterling 

WNP 
Koshkonong 1 & 2 

License to Manufacture 

Floating Nuclear 
Plant (FNP) 1-8 

Public Service of Oklahoma 

Tennessee Valley Authority 

Tennessee Valley Authority 

Ohio Edison Company 

Commonwealth Edison 

Duke Power 

Kansas Gas & Electric 
Kansas City Power & Light 
Union Electric 
Northern States Power 
Rochester Gas & Electric 

Wisconsin Electric Power 
Madison Gas & Electric 
Wisconsin Power & Light 
Wisconsin Public Service 

Offshore Power Systems 

Utility Applications Using License to Manufacture 

Atlantic 1 & 2 

Replication 

Jamesport 1 & 2 

Marble Hill 1 & 2 

New England 1 & 2 

Public Service Electric & Gas 

Long Island Lighting 

Public Service oflndiana 

New England Power & Light 

12/23/75 

11/7 /75 

7/16/76 

3/1/77 

9/20/73 

5/24/74 

5/17/74 

6/21/74 
6/21/74 
6/21/74 

8/9/74 

7/5/73 

3/1/74 

9/6/74 

9/17/75 

9/9/76 

COMMENTS 

References GESSAR-238 (NSSS) 

References GESSAR-238 (NI 

References CESSAR 

References B-SAR-205 

Two units at each of two sites. CPs 
issued 12/31/75 

Three units at each of two sites. Also 
references CESSAR 

Five units at four sites 
CP issued 5/17 /77 

CPs issued 4/ 14/76 
Under review 
CP issued 9 /77 

3: 

Initially submitted under duplicate 
plant option with intent for as many 

as six total units at three sites. Util
ity's change in plans led to removal 
from standardization program by 
staff. 

Entire plant design 

References FNP 

Replicates Millstone 3 

Replicates Byron 

Replicates Seabrook 
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Early Site Reviews 

As part of the NRC's continuing efforts to 
improve the effectiveness and efficiency of the 
licensing process, the Commission, on June 6, 1977, 
adopted rules establishing procedures for the early 
review of safety and/or environmental site suitabil
ity issues for nuclear power reactor facilities. This 
review would be conducted prior to and separate 
from the detailed review of the design features of 
the facility. These Early Site Review (ESR) pro
cedures can provide early resolution of one or more 
issues relating to site acceptability and can assist in 
identifying those site characteristics which must 
be subsequently considered in designing a nuclear 
facility for that site. 

In recognition of the increasing involvement of 
non-utility organizations, primarily States, in the 
siting of power generation facilities, the new rules 
in Appendix Q to 10 CFR SO, specifically allow 
review of site suitability issues separate from and 
prior to a construction permit application. 

Reviews of site suitability issues performed in 
connection with a construction permit application 
will normally culminate in a public hearing before 
an Atomic Safety and Licensing Board (ASLB), a 
partial decision on the site suitability issues under 
review, and administrative review of that decision 
by the Atomic Safety and Licensing Appeal Board 
and/or the Commission. Except as affected by the 
subsequent identification of significant new infor
mation, the partial decision would normally remain 
in effect for a period of five years or, where the 
applicant has made timely submittal of the remain
der of the information required for the CP applica
tion, until the conclusion of the construction permit 
proceeding. 

Reviews of site suitability issues performed in 
accordance with the Appendix Q procedures, which 
may be requested by any person, do not require a 
public hearing or culminate in a partial decision by 
an ASLB. These reviews will terminate with the 
issuance of a Staff Site Report (SSR), which will 
include a summary of the staff's conclusions regard
ing the site suitability issues under review and also 
any conditions that might be placed on use of the 
site which should be considered in the subsequent 
design of the facility. SS Rs may be incorporated by 
reference in CP applications at any time. However, 
the conclusions of the SSR will be reexamined by 
the staff if five years or more have elapsed between 
issuance of the SSR and its incorporation by 
reference in a CP application. During that five-year 
period, the SSR will be reexamined by the staff 
only when there is reason to believe that there may 
be grounds for substantially altering the earlier 
staff positions. 

Under Early Site Review procedures, the nature 
of technical review in any specific review area may 
vary, depending on the issues submitted for review 
and the proposed findings or conclusions requested. 
The finding to be made on a particular issue could 
vary from ( 1) a finding similar to that arrived at in 
present-day CP applications to (2) a more general 
finding of "reasonable assurance" regarding site 
suitability. The findings of "reasonable assurance" 
would imply that, for the site suitability issues con
sidered, the site is representative of other sites that 
have been licensed in the past, alternatives have 
been adequately treated and, therefore, it is reason
able to determine that a nuclear power plant could 
subsequently be designed that would be acceptable 
for that site with respect tt1 those site suitability 
issues considered. 

In ( 1) above, the technical finding would be based 
on analyses similar to those performed for present
day CP applications, except that detailed impact 
analyses would normally be based on "envelope" 
assumptions regarding plant design and operating 
characteristics. These assumptions would be neces
sary, since actual plant design would not usually 
be known. In this case, the actual detailed impacts 
would be evaluated based on the envelope assump
tions and judgments made as to their acceptability. 
If the site is judged suitable in those areas under 
review and there is no new information affecting 
the earlier conclusions, all that would be required 
in those areas at the subsequent facility review stage 
would be a determination of whether the actual 
plant design and operating characteristics are 
within the scope of those assumed in the "envelope" 
at the Early Site Review stage. 

In (2) above, the finding would be based on 
knowledge of regional and site resources and phys
ical characteristics, current technology of nuclear 
reactors and associated systems, and NRC siting 
practices. Such a review could conclude that with 
respect to those topics under review a nuclear 
reactor of current technology, located on the 
proposed site, could be constructed and safely 
operated with satisfactory protection of the environ
ment. In this case the actual detailed calculations 
of impact would be deferred to the facility review 
stage, when it would be determined whether the 
particular location at the site and the design of the 
structures and systems are satisfactory, or whether 
alternative locations or designs are necessary to 
adequately mitigate impacts. This means that for 
the topics submitted, the Early Site Review under 
option (2) would be aimed solely at general site 
suitability (and perhaps alternative site) determina
tions, whereas detailed questions regarding mitiga
tion of impacts by alternative design or onsite 
location of structures and systems would be deferred 



to the facility review stage. (A more detailed 
description of technical review options under the 
Early Site Review procedures is provided in 
NUREG-0180; additional guidance will be furn
ished in 1978.) 

Following is a brief summary of applications 
which are under review or which will be tendered 
utilizing the ESR concept. 

• The Puerto Rico Water Resources Authority, 
in November 1975, indefinitely delayed con
struction of the North Coast Nuclear Station. 
The applicant requested that the review of 
environmental and site safety issues continue 
as an ESR. The Final Environmental State
ment pertaining to site suitability was issued 
in April 1977. It is expected that the Site 
Safety Evaluation Report will be issued by 
mid-1978. 

• The Omaha Public Power District, one of the 
co-owners of the Ft. Calhoun Station, unilat
erally canceled Unit 2 of the station in Febru
ary 1977, but requested that the environmental 
review continue as an ESR. The applicant has 
not yet decided if they will request a hearing 
or a Staff Site Report (Appendix Q). The 
DES was issued in April 1977. The FES is 
scheduled for issuance in late 1977. There is a 
significant possibility that the applicant will 
revive the CP application. 

• Pacific Gas and Electric Company is expected 
to apply for an ESR on issues limited to 
geology and seismology in early 1978. This 
application will require significant coordina
tion with various California agencies. 

• Gulf State Utilities Company applied for 
construction permits for Blue Hills, Units 1 
and 2, in 1974. In early 1976, the applicant 
postponed the project several years and 
requested an early site review that would 
salvage the effort already expended by the 
applicant by resolving all site-related issues 
that can be resolved at this time. 

Standard Review Plans 

Environmental standard review plans are being 
prepared to guide and direct the staff's environ
mental review of nuclear power plant applications. 
The plans are intended to give guidance to both 
applicants and staff as to the information and cri
teria that are considered essential to the environ
mental review process. The plans will specify NRC 
internal procedures and positions, document the 
content and bases for each environmental review, 
and frame the extent of the review to assure that 

only essential items are considered. Upon their 
completion, the review plans will be used as the 

. basis for a revision of Regulatory Guide 4.2. 
The preparation of environmental standard 

review plans was begun in 1976, and at the end of 
1977 the 91 plans needed to direct the environ
mental review process had been issued in draft 
form for review and comment. The initial group of 
plans was issued in February 1977, and the others 
in May and December 1977, as NUREG-0158, Parts 
I, II and III. Final comments on the environmental 
standard review plans were due in January 1978. 
After staff consideration of those comments, the 
final plans will be issued for staff use. 

Standard Technical Specifications
Safety 

The NRC (then AEC) initiated the Standard 
Technical Specification (STS) Program in the 
spring of 1972 as part of its overall licensing 
standardization effort. This program has resulted 
in the development of uniform and consistent STSs 
for each of the vendors of nuclear steam supply 
systems and associated balance-of-plant equipment. 
The STSs are currently being used as the basis for 
all technical specifications issued with facility 
operating licenses and have contributed to the 
promotion of uniform application and interpreta
tion ofNRC requirements by the nuclear industry. 

Certain utilities have sites with one unit opera
tional and a similar unit scheduled for operation 
with STS in the future. In these situations, a con
version of the older unit's specifications to STS has 
been found to be beneficial in ensuring uniform 
operational practices. This conversion effort, 
undertaken in close cooperation with the utilities, 
will involve facilities at five sites during the next 
several years. 

Fifteen facilities using STSs were scheduled to be 
in operation by December 31, 1977. 

Standard Technical Specifications
Environment 

The NRC environmental review process under 
NEPA provides for the establishment of operating 
limitations and monitoring requirements for each 
nuclear plant. Their purpose is to assure that the 
plant meets design specifications and to verify 
anticipated environmental impacts. Control 
measures are incorporated into operating licenses 
by means of Environmental Technical Specifications 
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NRR site •isit team members lnnstigate barranca (sea cliff) near the San 
Onofre nuclear generating station units 2 and 3. The San Onofre plant will be 
required to help dinrt nearby highway water run~ff to protect the barranca 
formation, which is endangered because of erosion of unconsolidated sandstone. 

(ETS), which specify appropriate limiting condi
tions for operation and provide detailed procedural 
requirements for conducting the monitoring 
programs. Significant progress has been made in 
our understanding of the environmental issues 
involving power plants since the program was 
initiated in 1971. A frequent practice in early 
monitoring programs was to place general require
ments on licensees, which resulted in the generation 
of large amounts of data, much of which proved to 
be extraneous. Recently ETS have become more 
streamlined, focusing directly on those issues of 
environmental concern that are identified in 
environmental impact statements. 

Another improvement in the licensing process is 
a recently initiated program to establish conformity 
in the ETS process. This is being accomplished by 
selecting representative power plants at the operat
ing license stage and developing ETS for them in a 
format readily applicable to other plants. Details 
will vary from plant to plant, but the underlying 
principles and objectives will be consistent for all. 
Standardization of ETS will be further enhanced 
by developing uniform definitions of technical terms 
used in the ETS and by providing for administrative 
procedures that apply to every plant with little need 
for case-specific requirements. 

An important aspect of the staff effort to normal
ize the format and content of Environmental Tech
nical Specifications is the need to minimize the 
inclusion, as a result of the NEPA reviews, of 

license conditions related to water quality issues 
which are the responsibility of the Environmental 
Protection Agency (EPA) or of designated "per
mitting States" under the Federal Water Pollution 
Control Act Amendments of 1972 (PL 92-500). 
NRC's posture with regard to non-radiological 
ETS involving potential duplication of effort with 
EPA is as follows: 

(1) Water quality parameters which are deter
mined to be of NEPA concern and which also 
have numerical limits by way of Section 40l(d) 
requirements or Section 402 permits under PL 
92-500, will no longer be included in ETS as 
limiting conditions to an NRC operating 
license. However, NRC will require monitoring 
of the parameters and NRC notification if the 
permit limits are exceeded or ifthe limits are 
revised. Regarding the enforcement of these 
limits, it will normally be the policy of the NRC 
Office oflnspection and Enforcement to limit 
their inspection and enforcement activities to 
ensuring compliance with the monitoring or 
reporting requirements specified in Section 3.0 
of the ETS. They will normally not inspect or 
enforce compliance with the actual limits of 
the certifications or permits. However, they 
may, at their own initiative or at the request of 
the State or EPA, investigate or assist in the 
investigation of any unusual occurrences 
involving water quality issues. The rationale for 
this policy is that, under law, the EPA or the 



Federally approved permitting State is charged 
not only with the authority for setting effluent 
limitations, but also with the responsibility for 
appropriate inspection and enforcement of 
such requirements. This approach is intended, 
therefore, to eliminate duplicative enforcement 
responsibilities between NRC and EPA or a 
designated permitting State without compro
mising NRC responsibilities under NEPA. 
While a certification provided under Section 
40l{d) could conceivably be worded in such a 
manner as to require NRC enforcement action, 
close coordination with the States on a case
by-case basis will alleviate this concern. 

(2) Technical details of monitoring programs will 
no longer be included in the ETS. They will, 
instead, be specified in an environmental 
program description which will be initially 
approved by NRC and subsequently managed 
by t~e licensee. Changes to the program 
description can be made without prior NRC 
approval, subject to the licensee's evaluation 
that the change does not violate the original 
intent of the monitoring program. This provides 
a means by which technical aspects of programs 
can be modified without going through the 
formality of a license amendment. 

The approach described above is being imple
mented on two licensing actions currently under 
OL-stage review (McGuire and Three Mile Island 
facilities). All future OLs will also use this 
approach. In addition, a staff paper is in prepara
tion which will propose amendments to 10 CFR 
Parts 50 and 51 to incorporate specific requirements 
for environmental technical specifications into the 
regulations. 

Quality Assurance 

The application of disciplined engineering prac
tices and thorough management and programmatic 
controls to the design, fabrication, construction 
and operation of nuclear power plants is essential 
to the protection of public health and safety and of 
the environment. Quality Assurance (QA) provides 
this necessary discipline and control. Through a 
QA program that meets NRC requirements, all 
organizations performing work that is important 
to safety are required to conduct work in a pre
planned and documented manner; to independently 
verify the adequacy of completed work; to provide 
records that will confirm the acceptability of work 
and manufactured items; and to assure that all 
individuals are properly trained and qualified to 
carry out their responsibilities. 

Each NRC licensee is held responsible for assur
ing that his nuclear power plants are built and 
operated safely and in conformance with the NRC 
regulations. In addition, the NRC has several 
specific QA responsibilities. First, it has a respon
sibility for developing the criteria and guides for 
judging the acceptability of nuclear power plant 
QA programs. Second, it has a responsibility for 
reviewing the QA programs of each licensee and his 
principal contractors to assure that sufficient man
agement and program controls exist. Finally, NRC 
inspects selected activities to determine that the QA 
programs are being implemented effectively. 

Where inspections or events signal QA deficien
cies, it usually indicates either that the QA program 
is deficient or that it is not being implemented 
properly. In the former case, the NRC requires 
appropriate program upgrading. In the latter case, 
NRC uses enforcement authority as necessary to 
achieve proper implementation. Ifa generic QA 
problem develops, improvements in QA programs 
are made industry-wide. 

Through the NRC topical report program, the 
industry has widely adopted standardized QA 
programs which can be used on new projects with
out a new review. As of October 31, 1977, a total 
of29 topical reports on quality assurance from 
manufacturers of nuclear steam supply systems, 
architect-engineering firms, constructors and 
utilities have been found acceptable by the NRC, 
and other reports are under review. In addition, 
NRC is reviewing a topical report from the Coor
dinating Agency for Supplier Evaluation, which, if 
and when accepted, should reduce the need for 
audits of potential suppliers. 

In order to independently assess the adequacy of 
NRC's regulatory practices in the area of quality 
assurance, the NRC contracted with Sandia Labor
atories to do a comprehensive study on this topic. 
The results of this study were published in August 
1977, generally endorsing current practices, while 
suggesting additional measures and potential 
improvements for NRC consideration. Some of 
these recommendations are being implemented, 
and others are being evaluated. 

Systematic Evaluation Program 

During fiscal year 1977, the NRC developed a 
program for the systematic evaluation of certain 
nuclear power plants licensed for operation before 
1972. Since these facilities first began operation, 
many new licensing criteria have come to be a p
lied in the review process for construction permit 
and operating license applications. Modifications 
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of earlier licensed plants to assure their continued 
safe operation have taken place during the interven
ing years, but these improvements have been made 
generally on the basis of individual operating exper
ience or particular isolated systems within the 
plants. 

The systematic evaluation of these older plants 
was started in fiscal year 1978. The NRC is evalu
ating the safety of individual systems in the context 
of overall plant safety and will reassess the safety 
margins prevailing in selected facilities licensed be
fore 1972 to determine the degree to which each one 
meets current licensing requirements. Areas in 
which a facility falls short of meeting the require
ments for a contemporary plant will be appraised, 
taking into account the unit's operating history, the 
probability of potential accident, and the probable 
consequences thereof. Any changes required in a 
plant's equipment or operating procedures will be 
based on a balanced overall safety assessment. 

Topical Reports/Generic Reviews 

The major nuclear steam supply system manu
facturers, architect-engineering firms, and major 
component manufacturers are encouraged to pre
pare and submit topical reports which describe 
proposed solutions to safety problems, results of 
research and development programs, and current 
analytical techniques. These repons generally have 
broad applicability to several plants or designs, 
and, if found acceptable by the NRC staff, they can 
be referenced in any number of applications, thus 
reducing repetitious review and accelerating the 
process. In the past year, the NRC staff has clarified 
the criteria utilized in determining the acceptability 
of a topical report. A related step has been the 
staff's effort to identify issues and problems which 
have applicability to a number of plants or review 
cases and resolve them generically, rather than on a 
case-by-case basis. 

Impact of Changing Requirements 

Changes in NRC licensing requirements have 
been frequently cited as a cause of onerous delays 
and additional costs in the licensing process. While 
many of these changes involve significant safety 
matters, and are viewed as a justifiable part of the 
licensing review process, the NRC staff has made 
increasing use of value/impact assessments by 
which to ensure that the expected benefit of a new 
requirement justifies its probable cost in time, 
money, and effort. 

All significant proposed requirements, as well as 
new regulatory guides, which inform the industry 
of acceptable licensing positions, are critically 
reviewed by the Regulatory Requirements Review 
Committee, composed of senior NRC management, 
before approval. Additionally, guidance on staff 
review considerations and positions is written into 
the staff's Standard Review Plans. Finally, NRC 
management will meet with applicants, members 
of the staff or others, to try to resolve any disagree
ments with staff positions on an application. These 
procedures are clearly established, and information 
regarding them has been made public. 

ANTITRUST ACTIVITIES 

As required by law since December 1970, the 
NRC has conducted prelicensing antitrust reviews 
of all applications for nuclear power plants and 
certain other nuclear facilities for commercial use. 
These reviews assure that the issuance of a particu
lar license will not create or maintain a situation 
inconsistent with the antitrust laws. The NRC will 
hold a hearing when it is recommended by the 
Attorney General and must also consider whether 
antitrust issues raised by the NRC staff or inter
venors should be the subject of a hearing. (In 
addition to remedies resulting from antitrust 
hearings, remedies may also be achieved through 
negotiated license conditions.) 

Antitrust hearings are held separately from those 
on environment, health, and radiological safety 
matters. So that antitrust reviews do not delay 
NRC licensing decisions, applicants are required 
to submit specified antitrust information to the 
NRC at least nine months, but not earlier than 36 
months, before other parts of the construction 
permit applications are filed for acceptance review. 
Additionally, NRC performs antitrust reviews at the 
operating license stage if it is determined that 
significant changes in the licensee's activities have 
occurred since the previous antitrust review. 

Since the inception of NRC's antitrust program, 
91 initial reviews have been or are being performed. 
Of the 89 applications reviewed by the Department 
of Justice, 17 were recommended for hearing; 24 
were recommended for "no hearing" because appli
cants agreed to antitrust license conditions; and 48 
were recommended for "no hearing," without need 
for conditions. In addition to these initial reviews, 
NRC has reviewed and sought advice from the 
Department of Justice in 20 cases in which addi
tional applicants are seeking part-ownership 
participation in nuclear plants for which applica
tions had been tendered previously. 



Significant developments have occurred during 
fiscal year 1977 in several antitrust proceedings, 
including two cases where intervenors have sought 
and been granted hearings. These developments 
are: 

• The initial decision by the Atomic Safety and 
Licensing Board on the consolidated Davis
Besse/Perry antitrust hearings was rendered 
in January 1977. The decision generally sup
ported the position of the NRC staff, the 
Department of Justice, and the intervenors in 
its finding of situations inconsistent with the 
antitrust laws and in its ordering of certain 
license conditions to remedy such situations. 
Exceptions to the decision have been filed by 
the applicants with the appeal board. 

The applicants also filed a motion to have 
these license conditions stayed, pending their 
appeal. In March 1977, the appeal board 
issued a decision affirming the licensing 
board's denial of a stay. The ordered anti
trust license conditions have been attached to 
the David-Besse 1 operating license, as well as 
to the Perry 1 & 2 construction permits. 

• Initial decisions have been rendered by the 
Atomic Safety and Licensing Board on the 
two-part hearing on Alabama Power Com
pany's Farley Units 1 and 2. The initial 
decision dealing with the factual situation was 
rendered in April 1977, and the initial decision 
dealing with the remedy in June 1977. Excep
tions have been filed with the AS LAB by all 
parties. The board determined that there was 
a situation inconsistent with the antitrust laws 
and asked that conditions pertaining to its 
antitrust findings be included in the licenses 
issued in June 1977, for the Farley units. 

• The Florida Municipal Utilities Association 
and several Florida cities were granted inter
vention by the Atomic Safety and Licensing 
Board in April 1977, in the St. Lucie, Unit 2 
proceeding. The construction permit for the 
facility was issued in May 1977, after all the 
parties in the proceeding agreed that the anti
trust hearing, if held, could follow after 
issuance of the permit. After an appeal by the 
applicant, the appeal board upheld the 
licensing board's decision in July 1977. At 
year-end the matter was awaiting formal ac
tion before the Commission. 

• Central Power & Light Company, a co-holder 
of a construction permit from the South Texas 
Project, sought an antitrust hearing via a 
"Petition to Intervene." A licensing board 
decision granting the requested relief was 
reversed by the appeal board. On appeal, the 

Commission subsequently determined, by 
Memorandum and Order, that a further anti
trust review by the Attorney General related 
to the South Texas Project is advisable be
cause "significant changes" have occurred 
since the prior antitrust review was completed 
at the construction permit stage. 
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• Several California public power entities and 
the California State Department of Water 
Resources requested leave to intervene, in 
October 1976, with respect to Pacific Gas and 
Electric Company's Stanislaus application. 
Intervention was granted to all of the parties 
and a hearing ordered. The Attorney General 
had not recommended a hearing in connection 
with its review of this application on the basis 
of the applicant's commitment to accept 
certain license conditions. In a prehearing 
conference in July 1977, the Atomic Safety 
and Licensing Board dismissed a motion for 
summary disposition by the applicant and 
initiated a prehearing schedule. 

INDEMNITY AND INSURANCE 

On January 3, 1977, the Commission published 
an effective rule in the Federal Register which 
implemented the provisions oflegislation enacted 
on December 31, 1975, modifying and extending the 
Price-Anderson Act for 10 years. The provisions 
of this new rule became effective on August 1, 1977. 
The rule provides a three-layered system to pay 
public liability claims in the unlikely event of a 
nuclear incident involving personal injury or 
property damage. 

The first layer of this system provides that all 
licensees of commercial nuclear power plants rated 
at 100 electrical megawatts or more must provide 
proofoffinancial protection in an amount equal to 
the maximum liability insurance available from 
private sources. This amount was increased by the 
nuclear energy liability insurance pools from $125 
million to $140 million in January 1977. 

The new second layer provides a mechanism
payment of a retrospective premium-whereby the 
utility industry shares collectively in any damages 
exceeding $140 million which might result from a 
nuclear incident. In the event of a nuclear incident 
causing damages exceeding $140 million, each 
licensee of a commercial reactor rated at 100 
electrical megawatts or more would be assessed a 
prorated share of damages of up to $5 million per 
reactor per incident. 

The third layer, Government indemnity, will 
gradually be phased out as more commercial reac-
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tors are licensed and these new licensees participate 
in the retrospective premium system. Currently, the 
Government indemnity layer equals the difference 
between the $560 million limit ofliability and the 
sum of the first and second layers. At the end of 
fiscal year 1977, there were 62 reactors with a 
rated capacity in excess of 100 electrical megawatts 
licensed to operate; the Government's indemnity 
obligation at the time was thus $110 million. Gov
ernment indemnity for reactors will be phased out 
when the first and second layers by themselves 
provide liability coverage of $560 million. Under 
the current level offinancial protection required by 
the Commission, this will occur when 84 commer
cial reactors have been licensed. After that point, 
the limit ofliability for a single nuclear incident 
would increase without limit in increments of$5 
million for each new reactor licensed. 

Additionally, in the effective rule, the Commis
sion exercised its discretionary authority under the 
Price-Anderson Act by requiring persons licensed 
to possess and use plutonium at certain plutonium 
processing and fuel fabrication plants to maintain 
financial protection at the maximum amount avail
able from private sources (primary layer). These 
licensees are not required to participate in the 
retrospective premium system (secondary layer) 
but are indemnified up to the statutory maximum 
of $560 million. 

,Constitutionality of the Price-Anderson Act. On 
March 31, 1977, the U.S. District Court for the 
Western District of North Carolina issued a memo
randum of decision declaring that the Price
Anderson Act's provision limiting liability to $560 
million was unconstitutional. This decision gen
erally supported the position of the plaintiffs, the 
Carolina Environmental Study Group, Inc. and its 
individual members. The NRC and Duke Power 
Company, who are co-defendants in this case, have 
both filed notices of appeal to the U.S. Supreme 
Court. In November 1977, the Supreme Court 
indicated it would review the decision. 

Indemnity Operations 

As of September 30, 1977, 132 indemnity agree
ments with NRC licensees were in effect. Indemnity 
fees assessed by the NRC from October l, 1976, 
through September 30, 1977, totaled $2,804,713. 
Total fees collected since the inception of the pro
gram are $17,982,753. 

Future collection of indemnity fees will decrease 
as the indemnity program is phased out for com
mercial reactor licensees. No payments have been 
made under the NRC's indemnity agreements with 

lic~nsees during the 20 years of the program's 
existence. 

Insurance Premium Refunds 

The two private nuclear energy liability insurance 
pools-the Nuclear Energy Liability-Property 
Insurance Association and Mutual Atomic Energy 
Liability Underwriters-paid to policyholders the 
eleventh annual refund of premium reserves under 
their Industry Credit Rating Plan. Under the rating 
plan, a portion of the annual premiums is set aside 
as a reserve for either payment of losses or ultimate 
return to policyholders. The amount of the reserve 
available for refund is determined on the basis of 
loss experience of all policyholders over the pre
ceding l 0-year period. Refunds paid in 1977 totalled 
$1,951,511 which is approximately 71 percent of 
all premiums paid on the 378 nuclear liability 
insurance policies issued in 1967. The refunds 
represe~t 98.97 percent of the p~emiums placed in 
reserve m 1967. 

ADVISORY COMMITTEE 
ON REACTOR SAFEGUARDS 

The Advisory Committee on Reactor Safeguards 
is a panel of independent advisors established by 
law to review and report to the NRC on safety 
studies and license applications for nuclear power 
reactors and other major nuclear facilities, such as 
spent fuel processing plants. The Committee also 
provides advice to the Commission on a wide range 
of safety-related matters, such as the adequacy of 
proposed reactor safety standards, reactor safety 
research, specific technical issues of a topical 
nature, and the safety of operating reactors. 

In its review of proposed facilities during the 
report period, the Committee gave special emphasis 
to the following safety-related matters: 

• Analysis of systems interactions in nuclear 
power plants, including the physical configura
tion of safety systems and interrelated func
tions and actions. 

• Innovative safety features, such as the upper 
head injection system and ice condenser con
tainment system. 

• Methodology applied to the seismic evaluation 
of nuclear power plant sites and structures. 

• Physical protection of nuclear facilities and 
safeguards for special nuclear material. 



• Reliability of safety-related systems, such as 
the DC power supply in nuclear power plants. 

The Committee has also given considerable 
attention to the following subjects at the specific 
request of the NRC: 

• Packages for air shipment of plutonium and 
transportation of other radioactive materials. 

• Long-term waste management for high-level 
and low-level wastes. 

• Specific reactor safety issues which have been 
raised by members of the NRC technical staff. 

The Committee's advice was also requested by 
the NRC on the environmental survey of the waste 
management portions of the light-water-reactor 
fuel cycle, and a report was provided to the Com
mission in early 1977. This action represented the 
first time the Committee had become involved in 
the review of environmental matters, though future 
efforts in this area are expected. 

In fiscal year 1977, the Committee provided 
advisory reports to the NRC concerning construc
tion permits for seven licensed nuclear power 
stations, comprising a total of 18 individual nuclear 
power plants. The continued effort toward stand
ardization of nuclear power plant design was 
reflected in the Committee's review and approval of 
four standard safety analysis reports from reactor 
designers and architect-engineering firms. These 

consisted of the General Electric Standard Nuclear 
Steam Supply Systems {GESSAR-238 NSSS and 
G ESSAR-251 ); Fluor Pioneer Balance of Plant 
Standard Safety Analysis Report, as applied to 
Westinghouse Electric Corporation Standard Plant 
(RESAR-41); and the Babcock & Wilcox Standard 
Safety Analysis Report (B-SAR-205). In addition, 
the Committee reviewed the standard plant design 
and the application for a manufacturing license for 
eight Floating Nuclear Power Plants. Operating 
license applications were reviewed for four nuclear 
power plants-Davis-Besse, Unit 1; Three Mile 
Island, Unit 2; North Anna, Units I and 2-and a 
partial review was conducted for the Diablo Canyor 
plant, Units l and 2. Special reviews were con
ducted by the Committee during the report period 
on the ECCS (emergency core cooling system) 
evaluation model for Exxon replacement fuel; the 
operation of Zion Station, Units I and 2; and the 
proposed operation ofD. C. Cook station, Unit I, 
at full power with replacement fuel. 

Special reports were provided to the NRC by the 
Committee during the report period on the follow
ing matters: 

• Proposed Qualification Criteria to Certify 
Packages for Air Transport of Plutonium. 

• Proposed Revisions in 10 CFR 50 and 51 to 
Provide for Use of Mixed Oxide Fuels. 

The Commission meets with the AdYisory Committee on Reactor Safeguards in September 1977 ln open session to 
discuss priorities for resolution of generic Items, the annual report on reactor safety research, and other matters. 
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• Final Generic Environmental Statement on 
the Use of Recycle Plutonium in Mixed Oxide 
Fuel in Light Water Cooled Reactors
Health, Safety and Environment. 

• Reports (two) on Selected Safety Issues Re
lated to Light Water Reactors. 

• Report on the Management of High Level 
Radioactive Wastes. 

• Report on the Midland Plant, Units 1 and 2. 

• Status of Generic Items Related to Light 
Water Reactors. 

• Environmental Survey of the Reprocessing 
and Waste Management Portions of the LWR 
Fuel Cycle (NUREG-0116). 

• The Advanced Reactor Safety Research 
Program. 

• Response to the Midland Atomic Safety and 
Licensing Board Request for Additional 
Information. 

• Security of Nuclear Power Plant Information. 

The Committee provided reports to the Congress 
and to other Governmental agencies, as follows: 

• Reports to Congressman Udall, Chairman, 
Subcommittee on Energy and the Environ
ment on the Reactor Safety Study RSS, 
WASH 1400, NUREG 75-014. 

• Report to Senate Government Operations 
Committee responding to Questions Arising 
from the Hearings on the Nuclear Regulatory 
Commission's Safety and Licensing Proced
ures, December 13, 1976. 

• Report to the Director, Bureau of Radiologi
cal Health, Commonwealth of Pennsylvania 
re Shippingport Reactor. 

The Committee also completed preliminary site 
reviews for the Blue Hills, Sundesert and San 
Joaquin Nuclear Power Plant sites during the fiscal 
year. 

An increased emphasis was given to the resolution 
of generic items by the Committee during the report 
period, and a program to establish priorities for 
resolution was initiated. The Committee also 
implemented provisions of the Government in the 
Sunshine Act to provide further opportunity for 
public observation of and participation in Commit
tee activities. 

In performing the reviews and preparing the 
reports referenced above, the Committee met in 
full session 12 times. Ninety-five Subcommittee 
and Working Group meetings were held during the 
reporting period and 12 site-facility visits were 
made. All of the full Committee meetings were 
partly open to the public and 94 of the 95 Sub
committee meetings were either fully or partly open. 



Materials Regulation 

Except for uranium mining and the enrichment of uranium in 
Government-owned plants, NRC regulates all steps involved in 
supplying fuel to nuclear reactors. Thus, NRC reviews and li
censes uranium mills, spent fuel storage facilities, uranium hexa
fluoride conversion facilities, fuel processing and fabrication facil
ities and fuel reprocessing plants. NRC is also responsible for 
regulating the use of reactor-produced radioisotopes in medicine 
and industry, and the transportation of nuclear materials. In all of 
these areas, NRC requires that licensees conform to standards 
established to protect public health and safety, national security 
and the environment. 

THE REPROCESSING-RECYCLE ISSUE 

__ During fiscal year 1977, the NRC continued to be concerned 
with whether and under what conditions uranium and plutonium 
might be recovered from spent light water nuclear reactor fuel and 
recycled in fresh mixed oxide fuel. The spent fuel is in storage at 
reactor sites or at inactive reprocessing plants. 

Currently, all light-water-cooled power reactors (LWRs) are 
fueled entirely with uranium slightly enriched in the isotope 
uranium-235. Plutonium, which is produced within the fuel during 
reactor operation, contributes about one-third of the energy gen
erated in a L WR. The plutonium and uranium remaining in the 
spent fuel can be recovered and used in making fresh fuel for 
recycle to L WRs. Although such recovery and recycle may con
serve resources, objections have been raised on safety, environ
mental and national security grounds. 

Under a November 1975 policy statement of the Commission 
(40 FR 53056), the NRC began public hearings to help resolve 
the issue, using as a basis the "Final Generic Environmental 
Statement on the Use of Recycled Plutonium in Mixed Oxide 
Fuel in Light-Water Cooled Reactors-Health, Safety and En
vironment," publication number NUREG-0002, referred to as 
GESMO I (see 1976 NRC Annual Report, pages 47-50). 

Under the same November 1975 policy statement, the NRC 
also continued to process license applications for the construc
tion, operation, and modification of facilities to reprocess spent 
fuel, fabricate mixed oxide fuel, and perform related functions. 
The U.S. Court of Appeals for the Second Circuit held, however, 
that the Commission could not issue such licenses for commercial
scale activities until it had completed the GESMO proceedings. 
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Hearings on GESMO 

The first phase of the GESMO I hearings was 
given over to questioning of the NRC staff. It was 
based, in part, upon questions and statements sub
mitted by citizen groups, electric utility groups, 
representatives of other nuclear industries, and 
State and Federal agencies. In response to the hear
ing board's questions, the NRC staff provided oral 
testimony requiring about 4,500 pages in the printed 
record, as well as about 5,000 pages of written re
plies and supplemental testimony on the health, 
safety and environmental aspects of the recycle of 
plutonium as fuel in L WRs: Supplemental testi
mony broadened the scope of the hearing to cover 
other topics, including: alternative nuclear fuel cy
cles that might extend the burn up of uranium fuels 
and not require plutonium recycle; the use of 
thorium-uranium-233 fuels in L WRs; and com
parisons of the environmental impacts of using 
fossil fuel, solar energy, geothermal energy and 
nucl~ar fuel for generation of electrical energy. The 
first phase of the hearing ended in February 1977. 

Preside~tial Policy Statements 

Prior to the next phase of the GESMO public 
hearings, wherein all parties to the proceeding other 
than the NRC staff were to provide testimony and 
respond to questions submitted to the hearing 
board, President Carter, on April 7, 1977, issued a 
statement on nuclear power policy. With respect to 
matters relevant to GESMO he said:" ... we will 
defer indefinitely the commercial reprocessing and 
recycling of the plutonium produced in the U.S. 
nuclear power programs. From our experience we 
have concluded that a viable and economic nuclear 
power program can be sustained without such re
processing and recycling." The President also an
nounced a restructuring of the U.S. breeder reactor 
program to give greater priority to alternative de
signs, and a redirection of funding for the U.S. 
nuclear research and development programs in 
order to accelerate research into alternative nuclear 
fuel cycles which do not involve direct access to 
materials usable in nuclear weapons. In view of the 
President's statement, the GESMO hearing board, 
on April 12, 1977, postponed the resumption of the 
hearings until further notice. 

On May 3, 1977, the NRC announced that it 
would assess the effect of the President's statement 
on the future course and scope of the GESMO pro
ceeding, and that further notice regarding the hear
ing would be issued after the assessment was made. 

In this regard, the NRC invited comments from the 
public, from the GESMO parties and from the Ex
ecutive Branch of the Government. Twenty-seven 
comments were received. On October 4, 1977, the 
Assistant to the President for Domestic Affairs and 
Policy advised the Commission that the President 
believed his nonproliferation initiatives would be 
assisted both domestically and internationally if the 
NRC were to terminate the GESMO proceedings. 
Specifically, the President was said to believe that 
the following actions would be helpful in achieving 
the Administration's goals: 

• Publication of the NRC's assessment of safe
guards issues involved in plutonium recycle. 

• Termination of staff reviews and hearings re
lating to recycle activities. (Continuation of 
these activities could lead other nations to 
question the United States' commitment to 
def er commercial reprocessing and plutonium 
recycle.) 

• Denial of interim licensing of recycle-related 
fuel cycle facilities. 

• Denial of interim licensing for use of mixed 
oxide fuel in reactors, except in small quanti
ties for experimental purposes. 

Revised Commission Policy 

The Commission sought public comment on the 
President's views and on several specified alterna
tive courses of action. Comments were received in 
November. 

In light of the above events and after considera
tion of all the comments received, the Commission 
decided at public meetings in December 1977: 

(I) To terminate the GESMO proceeding. 
(2) To terminate the proceedings on pending or 

future plutonium recycle-related license ap
plications, except for (a) proceedings on li
censes for the fabrication or use of small 
quantities of mixed oxide fuel for experi
mental purposes, and (b) those portions of 
proceedings which involve only spent fuel 
storage, disposal of existing waste, or decon
tamination of existing plants. 

(3) To re-examine the above matters after the 
completion of the ongoing alternative fuel 
cycle studies, now expected to take about two 
years. 

(4) To publish the draft safeguards supplement 
to the GESMO document as a staff technical 
report. 



Conceptual flew of proposed United 
Nuclear Corporation's uranium mill to 
be built at Morton Ranch, Wyoming. 
This project Is currently under reYiew, 
and licensing action Is expected In mld-
1978. 

(5) As a consequence of the above decisions, to. 
withdraw the 1975 policy statement. 

(6) To reserve for decision, if it arises, the ques
tion of whether a facility such as the Barn
well facility may be licensed for experimental 
and feasibility purposes on a noncommercial 
basis to investigate processes which support 
the nation's nonproliferation objectives. 

URANIUM MILLING 

After uranium ore is mined, it is concentrated in 
a series of mechanical crushing and grinding opera
tions and in subsequent chemical processes. These 
steps result in the accumulation oflarge quantities 
of waste product material called "tailings." The 
tailings create radiological and environmental 
problems because they contain almost all of the 
radioactivity, e.g., radium and its daughters, that 
was originally present in the ore. Although the con
centration of radioactive material in tailings is rela
tively low, they represent a waste management 
problem because of the large quantities involved 
and the long half-lives of the radionuclides present. 

There are currently 19 uranium mills in opera
tion, all located in western States. Nine of these 
mills are licensed by NRC. The remaining IO are 
licensed by States under the State Agreements 
program (see Chapter 8). The various mill sites al
ready contain about 100 million tons of accumu
lated tailings, and a number of new mills are 
presently under construction or are in the planning 
stage. It is estimated that, by the year 2000, approx
imately 90 uranium mills may be in operation and 
nearly one billion tons of uranium mill tailings will 
have been gen~rated. 

Environmental Impact Statement 

Because of questions raised concerning the po
tential effects of expanding uranium milling opera
tions on the environment, the NRC decided in 1976 
to prepare a generic environmental impact state
ment (GEIS) covering uranium milling, with partic· 
ular emphasis on mill tailings. In the GEIS, the 
local, regional and national environmental impacts 
of milling operations to the year 2000 will be as
sessed and, if warranted, regulatory changes to 
enhance environmental protection will be recom
mended. 

Work on the GEIS went forward during fiscal 
year 1977. Its scope and outline were published in 
the Federal Register in March 1977 for public com· 
ment. Over 20 letters of comment were received 
from the public, industry and other Government 
agencies. The staff has taken these comments into 
account in developing the study. 

A draft of the GEIS is expected to be issued for 
public comment in August 1978. NRC's intent is 
also to publish for public comment proposed rules 
or legislative changes related to uranium milling no 
later than the time of publication of the final GEIS. 

Management of Mill Tailings 

During preparation of the GEIS on uranium 
milling, the staff is requiring mill operators to com· 
mit themselves to a definite plan for tailings man
agement and final disposal. As a prerequisite for 
receiving a license, each mill operator must also 
make financial arrangements which assure that 
sufficient funds will be available to complete dispo
sal of the tailings according to the approved plan. 
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The plan and the financial arrangements are made 
license conditions. A set of performance objectives 
has been established by the NRC staff for an ac
ceptable mill tailings waste management and dis
posal program. They are as follows: 

1. Locate the tailings isolation area in a place 
remote from people, so that population expo
sures will be reduced to the maximum extent 
reasonably achievable. 

2. Locate the isolation area in a place where the 
disruption and dispersion of tailings by natural 
forces is eliminated or reduced to the maxi
mum extent reasonably achievable. 

3. Design the isolation area in such a way that 
seepage of toxic materials into the ground
water system will be eliminated or reduced to 
the maximum extent reasonably achievable. 

4. Eliminate the possibility of tailings being 
blown to unrestricted areas during normal 
operating conditions. 

5. Reduce the direct gamma radiation from the 
impoundment area essentially to the level of 
the background radiation naturally present. 

6. Reduce the radon emanation rate from the im
poundment area to about twice that of the 
emanation rate in the surrounding environs. 

7. Eliminate the need for an ongoing monitoring 
and maintenance program following success
ful reclamation. 

8. Provide surety arrangements to assure that 
sufficient funds are available to complete the 
full reclamation plan. 

BEAR CREEK RECLAMATION PLAN 

IED ROCK 

By the end of the fiscal year, all nine NRC
licensed milling operators had agreed to meet the 
performance objectives. Eight had submitted engi
neering plans in conformance with the goals; the 
ninth is expected to submit such plans in the coming 
year. Applications submitted for proposed new 
mills also included reclamation plans based on the 
performance objectives. 

Licensing Reviews 

Four uranium mill licensing actions took place 
this year. Each license issued incorporated condi
tions for final tailings reclamation plans and per
formance bonds. A source material license was 
issued to the Rocky Mountain Energy Company 
authorizing operation of its new uranium mill in 
Converse County, Wyoming. Issuance of the license 
followed publication of a final environmental im
pact statement in June 1977. Other uranium mill 
licensing actions included renewal of the licenses 
for the Rio Algom uranium mill near La Sal, Utah, 
and the Utah International uranium mill in the 
Shirley Basin area of Wyoming. At year's end, 
environmental impact statements were being pre
pared and reviews were being conducted for renewal 
of NRC licenses for five other operating uranium 
mills and for the following proposed new mills: 
Minerals Exploration Company, Sweetwater 
County, Wyo.; United Nuclear Corporation, Con
verse County, Wyo.; and Kerr-McGee Nuclear 
Corporation, Converse County, Wyo. 

Artist's conception of the final mill 
tailing reclamation plan for the Bear 
Creek Mill Project of Rocky Mountain 
Energy Company at ConYerse County, 
Wyoming. This plan was appro•ed by 
the NRC licensing staff. 



ORIGINAL SPENT FUEL 
STORAGE RACK ARRANGEMENT 

MODIFIED SPENT FUEL 
POOL ARRANGEMENT 
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Spent fuel storage pools at some reactors can be ''re-racked" to increase the storage capacity. These drawings 
represent the changes proposed by the Portland General Electric Company to Increase the capacity of the storage pool at 
the Trojan nuclear power plant from 280 spent fuel assemblies to 651 assemblies. 

At the request of the U.S. Forest Service and the 
State of Colorado, the staff agreed to provide tech
nical assistance in the preparation of the environ
mental impact statement for a new mill in Colorado 
proposed by Homestake Mining Company. Colo
rado indicated that it would also request NRC as
sistance in the preparation of environmental assess
ments on other milling projects in the coming year. 

Continued interest is being shown by the uranium 
industry in the "in situ solution mining" of ura
nium. In this process, uranium is leached from the 
ore in place and the mineral solution is pumped to 
the surface, where the uranium is extracted. License 
applications from two firms, Wold Nuclear Com
pany and Kerr-McGee Nuclear Corporation, for 
research and development test operations in Wyo
ming were under staff review at the end of the year. 
Six other firms have received licenses in the past 
authorizing solution mining research and develop
ment operations at various sites in Wyoming. En
vironmental impact statements were being prepared 
in connection with applications for proposed com
mercial-scale solution mining operations in Wyo
ming by the Wyoming Mineral Corporation and by 
the Exxon Company. 

A technical assistance contract was made in Oc
tober 1976 with Oak Ridge National Laboratory to 
provide information on the environmental aspects 
of in situ solution mining of uranium. 

Research Studies 

In cooperation with the Environmental Protec
tion Agency, NRC has initiated a program to 
measure release rates of effluents from operating 
uranium mills. The primary objective is to provide 
data which can be used in evaluating the environ
mental impacts of uranium milling operations and 
in developing regulatory guides on effluent and en
vironmental monitoring programs for uranium 
mills. The studies involve the measurement of air
borne particulates released from mill stacks and 
vents, and of particulates and radon-222 released 
from ore and tailings piles. Measurements of air
borne particulates and of radon-222 and daughter
product concentrations in the offsite environment 
are also being carried out in order to validate the 
models used to assess the environmental impact of 
uranium mills during NRC's licensing reviews. Ini
tial measurements are being made in the Grants, 
N.M., area. 

STORAGE OF SPENT FUEL 

From the early days of the nuclear power indus
try in the United States, electric utilities planning 
to construct and operate light water nuclear power 
reactors assumed that the used or spent fuel dis-
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charged from the reactors would be chemically re
processed to recover the residual fissile and fertile 
materials (uranium and plutonium), and that the 
materials so recovered would be recycled in fresh 
reactor fuel. To accomplish this, it was expected 
that some fuel discharged periodically from operat
ing reactors would be stored in onsite fuel storage 
pools for a period oftime (to cool and to permit 
decay of radioactive materials in the fuel) and then 
shipped elsewhere for reprocessing. Accordingly, 
space was typically provided in storage pools at 
reactor sites for about one and one-half nuclear 
reactor cores-based on the assumption that about 
one-fourth of the reactor core would be changed 
each year. Thus, onsite storage pools were planned 
to hold an average of one year's discharge, with suf
ficient remaining capacity to hold a complete core 
should operating difficulties make it necessary to 
unload all the fuel from the reactor. Without such 
exigencies, an average of about five years' discharge 
could be accommodated before the pools were 
filled. 

The only commercial reprocessing plant to be 
· licensed, the Nuclear Fuel Services plant at West 
Valley, N.Y., operated for a time. However, after a 
shutdown intended for extensive alterations and ex
pansion, the company concluded that these changes 
were commercially impractical and, as a conse
quence, the facility is not being reopened. A second 
commercial reprocessing facility, the General Elec
tric .Company's Midwest Fuel Recovery Plant at 
Morris, Ill., was constructed but has never oper
ated. A proposed third plant, the Allied General 
Nuclear Services plant at Barnwell, S.C., has been 
the subject of hearings before the NRC, and an Ex
xon plant proposed for construction in Tennessee 
came under license review in fiscal year 1977. How
ever, significant policy developments (i.e., the Pres
ident's statement that domestic plutonium recycle 
should be deferred, and the Commission's termina
tion ofGESMO proceedings) have eliminated for 
the foreseeable future the prospect of reprocessing 
as a means of reducing the annual and cumulative 
volume of spent fuel to be stored or otherwise dis
posed of. 

Draft Environmental Statement 

In a Federal Register notice on September 16, 
1975, the Commission directed the staff to prepare 
a "Generic Environmental Impact Statement on 
Handling and Storage of Spent Light Water Power 
Reactor Fuel." During fiscal year 1977, a draft en
vironmental statement was completed for internal 
review and was to be issued for public comment in 

March 1978. In the draft statement, the staff esti
mates that some 95,000 metric tons of spent fuel 
may be discharged from light water reactors 
through the year 2000. In order to arrive at an es
timate of the maximum environmental effect, it is 
assumed that none of this spent fuel will have been 
reprocessed or permanently stored by the year 2000. 
The statement examines the ability of traditionally 
designed reactor pools to accommodate this dis
charge and the impacts of providing and not pro-
viding adequate storage. . 

The staff's analysis in the draft statement shows 
that the spent fuel which will be generated through 
the year 2000 can be accommodated by modifica
tion of present storage arrangements at each nu
clear reactor and by providing storage space at 
locations away from the reactors. The staff found 
that this solution is both environmentally and eco
nomically less costly than its alternatives. 

The draft statement reaches two conclusions 
based on these findings: 

1. No modification of 10 CFR 51.20(e)-the 
summary of environmental considerations for 
the uranium fuel cycle-appears necessary. 

2. The NRC should publish a rule and associated 
regulatory guides to regulate the anticipated 
growth in away-from-reactor storage. 

In keeping with the second conclusion, a pro
posed rule for away-from-reactor storage, IO CFR 
Part 72, and a revised Regulatory Guide 3.24, 
"Guidance on the License Application, Siting De
sign and Plant Protection for an Independent Spent 
Fuel Storage Installation," will be issued in 1978 
for public comment. 

Licensing Review 

A topical report, "Independent Spent Fuel Stor
age Facility," for a standard facility to be located 
on the site of a parent facility, such as a nuclear 
power station, was reviewed by NRC staff during 
fiscal year 1977. The pool storage facility design, 
submitted by the Stone and Webster Engineering 
Corporation, could hold up to 1,300 metric tons of 
uranium dioxide-equivalent to the volume of 
spent fuel discharged during about 35 years of oper
ation of a 1,000-MWe nuclear power plant. Review 
of a topical report for a similarly designed inde
pendent spent fuel storage facility to be submitted 
by NUS Corporation will be completed in fiscal 
year 1979. These reviews are expected to reduce the 
time required by the 'staff for licensing specific st or-



age facilities. The Stone & Webster and NUS de
signs take advantage of site data already acquired 
in connection with the construction of the parent 
facility; in addition, some logistical support sup
plied by the parent facility would be available to the 
storage facility. 

I . 

The General Electric Company has applied for a 
permit to increase the capacity at its Morris, Ill., 
storage facility from 750 metric tons to 1,850 met
ric tons. The staff review of the application will be 
completed during fiscal year 1978. The proposed 
capacity increase would be accomplished by con
struction of an additional pool, using the same de
sign as the existing pool. 

Discussions were held with ERDA (now Depart
ment of Energy) staff to establish arrangements for 
an exchange of information regarding a proposed 
independent facility for the packaging and excess 
storage of spent fuel. Such a buffer facility is ex
pected to be collocated with a geologic repository 
for permanent disposal of spent fuel or high-level 
radioactive waste. NRC will provide preliminary 
guidance during the period prior to receipt of a 
license application. 

On October 18, 1977, DOE proposed that the 
Government accept and take title to spent nuclear 
fuel from utilities for one-time storage fees on a 
voluntary basis. NRC staff is providing guidance 
regarding a potential license application for a DOE 
interim spent fuel storage facility. 

OTHER FUEL CYCLE ACTIVITIES 

Conversion to UF6 

Following the milling operation, uranium ore 
concentrates are shipped to a facility for purifica
tion and conversion to uranium hexafluoride (UF6). 
This compound is fed into the gaseous diffusion 
plants where the uranium is enriched (see below). 
Two commercial facilities in the United States pro
duce UF6 from ore concentrates-the Allied Chem
ical plant at Metropolis, Ill., and the Kerr-McGee 
facility in Sequoyah County, Okla. During fiscal 
year 1977, licenses for these facilities were renewed 
for a full five-year term. The Kerr-McGee license 
renewal provided for a capacity increase from 5,000 
to 10,000 tons of uranium per year. The Allied 
plant has a rated capacity of 14,000 tons of uranium 
per year. 

Uranium Enrichment 

The enrichment of uranium to the degree needed 
to make it usable in reactor fuel continues to be the 
only major step in the nuclear fuel cycle not per
formed as a commercial enterprise. Three gaseous 
diffusion plants owned by the Department of En
ergy (DOE) constitute the entire U.S. enriching 
capacity. These plants are not regulated by NRC. 
Additional enrichment capacity is to be provided 
through the construction of a large addition to the 
existing diffusion plant at Portsmouth, Ohio. The 
addition will use the centrifuge enrichment tech
nology developed by ERDA (now a part of DOE). 
The existing and planned enrichment capacity 
should be adequate to meet domestic and foreign 
needs until about 1990. 

Fuel Fabrication 

Uranium hexafluoride (UF6) enriched to a maxi
mum offive percent in the U-235 isotope is shipped 
from enrichment facilities to fuel fabrication plants 
where it is converted to ceramic uranium dioxide 
(U02) pellets for encapsulation in long pencil-like 
tubes made of"Zircaloy." These tubes are then 
sealed and assembled into fuel bundles for insertion 
into light water reactors. Currently, there are five 
such fuel fabrication plants. 
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In addition to having regulatory authority over 
the L WR fuel fabrication plants described above, 
the NRC is responsible for the licensing of facilities 
engaged in the fabrication and assembly ofhigh
enriched fuel elements for naval reactors and of fuel 
plates for research and test reactors. 

Licensing actions in 1977 included the issuance 
of license renewals for the following plants: the 
Atomics International test reactor and fuel research 
and development facility (Canoga Park, Calif.); 
the Babcock & Wilcox Company naval nuclear fuel 
plant (Lynchburg, Va.); the Combustion Engineer
ing, Inc. uranium-dioxide fuel production facility 
(Hematite, Mo.); the United Nuclear Company 
naval nuclear fuel plant (Montville, Conn.); and the 
General Electric Company fuel research and devel
opment facility (San Jose, Calif.). 

Applications were received for the addition of a 
UF6 to U02 conversion facility to the Babcock & 
Wilcox commercial nuclear fuels plant at Lynch
burg, Va., and for the addition of a second UF6 to 
U02 conversion line to the Exxon Nuclear Com
pany L WR fuel fabrication plant at Richland, 
Wash. 
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This Is Combustion Engineering's Hematite, Missouri, uranium fuel fabrication plant. Operations 
include conYersion oflow enriched UF, to UO,, fabrication of UO, pellets, and related processes. 
Finished pellets are shipped to Combustion's Windsor, Connecticut, facility to be used In the manu
facture or fuel elements for power reactors. 

Existing Plutonium Facilities 

NRC regulations require that plutonium proc
essing and fuel fabrication plants proposed for 
licensing must be evaluated to determine that there 
is reasonable assurance of protection against nat
ural phenomena such as floods, hurricanes, earth
quakes and tornadoes. At the time IO CFR 70.23(b) 
was promulgated the Commission noted (36 FR 
17573; Sept. 2, 1971) that existing licensed pluto
nium pilot plants and research and development 
plants would be examined with the objective of im
proving their ability to withstand natural phenom
ena without loss of capacity to protect the public. 
With respect to this capability, the staff is evaluat
ing all fuel fabrication facilities that are licensed or 
expect to be licensed to possess and process 5 kg 
(11 lb.) or more ofunencapsulated plutonium. 

Experts in seismology and geology, surface hy
drology, normal and severe weather phenomena, 
structural analysis, source term characterization, 
meteorological dispersion, demography, ecology, 
and radiological impact are participating in the 
program. They are assessing the likelihood that 
selected facilities might be subjected to adverse phe
nomena and the consequences that might result. 

The assessment will provide a basis for determining 
the extent of backfitting, if any, necessary to protect 
the public and for developing siting and general de
sign criteria for future plants. 

Fuel Reprocessing 

While the future of commercial reprocessing in 
the United States remained in question, the staff 
continued to consider applications for licenses to 
construct and operate fuel reprocessing plants 
under the Commission's policy announced in No
vember 1975. (See 1976 NRC Annual Report, 
page48.) 

Acceptance of Exxon Nuclear Company's Envi
ronmental Report in December 1976 completed the 
application for licenses to construct and operate a 
Nuclear Fuel Recovery and Recycling Center on 
the ERDA (now Department of Energy) Reserva
tion at Oak Ridge, Tennessee. This facility would 
have the capability to store up to 7 ,000 metric tons 
of spent fuel and to reprocess up to 2,100 metric 



tons per year. Although authorization was re
quested to construct and operate the entire facility, 
the fuel storage portion of the facility would be con
structed first, for operation in the early 1980's, with 
construction and operation of the chemical separa
tion portion to follow later in the decade. The safety 
review of the application continued and the environ
mental review began in 1977. After a prehearing 
conference, further hearings were suspended for 
three months until an appeal board ruled that they 
should be resumed. Public hearings had not been 
scheduled by the end of fiscal year 1977. 

Licensing review of reprocessing facilities con
structed by Allied-General Nuclear Services at 
Barnwell, S.C., was continued at a reduced level of 
effort during the year in light of Administration 
policy and uncertainty regarding ultimate use of the 
f ~cilities. No hearings were held. 

As a consequence of the Commission's Decem
ber decision regarding reprocessing and recycle 
facilities, discussed earlier in this.chapter, the NRC 
staff terminated reviews of the Exxon and Barnwell 
applications while assuring preservation of the re
sults of the technical review effort expended. 

Following the announcement by Nuclear Fuel 
Services, Inc. that it was withdrawing from the fuel 
reprocessing business, the staff began a special 
study on the adequacy of high-level waste storage at 
the company's West Valley, N.Y., site. While ulti
mate responsibility for the site remains an open 
question, the staff has continued to follow condi
tions at the site. Specifically, in June the staff issued 
an interim safety evaluation on the current reduced 
operations at West Valley. The staff concluded that 
these operations presented no undue risk to the 
health and safety of the public or of employees. 

The staff has continued to conduct confirmatory 
studies of the effects of natural phenomena on the 
dormant plant. It also has requested support from 
the DOE in developing a scheme for the safe, prac
tical disposal of the high-level waste stored there. 

Fuel Cycle Costs 

In keeping with its obligations to assess environ
mental impacts and to make benefit-cost analyses 
related to nuclear power plants and to the nuclear 
fuel cycle as a whole, NRC must maintain an 
awareness of nuclear fuel cycle costs. Accordingly, 
NRC has contracted with Battelle Pacific North
west Laboratories (PNL) to develop a file of cost 
information on components in the L WR fuel cycle 
and a model that can be used to predict such costs. 

ENVIRONMENTAL SURVEY OF 
THE URANIUM FUEL CYCLE 
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When assessing the environmental impact of a 
proposed nuclear power plant, the NRC considers 
the environmental effects o'f the activities that 
would be involved in mining the uranium and pro
ducing the nuclear fuel for the proposed plant and 
in safely disposing of its spent fuel and radioactive 
wastes. In 1974 the Atomic Energy Commission 
published a report, WASH-1248, entitled, "Envi
ronmental Survey of the Uranium Fuel Cycle," 
which summarized the environmental impacts of all 
fuel cycle activities and calculated the average im
pact resulting from the production and ultimate 
disposal of the nuclear fuel for one year's operation 
of a 1,000 MWe nuclear power plant. When the · 
report was issued, the AEC stated that it would be 
revised periodically to reflect advances in technol
ogy and changes in the nuclear fuel cycle. A revision 
is now being co11sidered which would reflect the fol
lowing: 

• A 1976 supplement to WASH-1248 was pub
lished (NUREG-0116) describing in more de
tail the environmental impacts of spent fuel 
reprocessing and waste management activities, 
referred to as the "back end" of the fuel cycle. 
(See Chapter 5; also 1976 NRC Annual Re
port, page 81.) The supplement was to be re
viewed in a public hearing beginning in Janu
ary 1978. 

• NRC staff began a thorough review of the en
vironmental impacts of mining, milling, en
richment and fuel fabrication-the "front . 
end" of the fuel cycle. 

• The NRC is sponsoring research by Battelle 
Pacific Northwest Laboratories on the releases 
of radioactive material (principally radon gas 
and other radioactive species found in the 
uranium decay chain) in mining activities~ 

A new Generic Environmental Impact 
Statement on Uranium Milling is being pre.; 
pared. (See discussion in this chapter.) 

• The National Oceanic and Atmospheric Ad
ministration is providing a more refined com
puter code for calculating the dispersion of at
mospheric releases of radioactive material 
from fuel cycle plants. 

• The Oak Ridge National Laboratory is devel
oping a computer code for making more accu
rate estimates of radiation doses to the popu
lation, taking into account the most recent 
demographic data for specific sites. 
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• The Argonne National Laboratory is develop
ing a computer code which would apply the 
latest data on population age distributions and 
on relationships between radiation exposures 
and health effects to calculations of the health 
effects of radioactive effluents from fuel cycle 
activities. 

A two-year period is estimated for completion of 
the various steps required to produce a revision of 
the Environmental Survey, which was scheduled to 
begin in March 1978. 

TRANSPORTATION OF 
RADIOACTIVE MATERIALS 

Coordination Among Federal Agencies 

Transportation of radioactive materials is regu
lated at the Federal level principally by the NRC 
and the Department of Transportation (DOT). 
NRC is authorized by the Atomic Energy Act of 
1954, as amended, to regulate the receipt, posses
sion, use and transfer, including transportation, of 
source, byproduct and special nuclear materials. 
DOT is required by several Congressional acts, the 
latest of which is the Transportation Safety Act of 
1974, to regulate safety in the transportation of all 
hazardous materials, including radioactive materi
als. In practice, these agencies partition their over
lapping regulatory authorities through a Memo
randum of Understanding so as to avoid duplica
tion of effort and to develop a single consistent and 
comprehensive system for assuring safety in the 
transportation of radioactive materials. Under this 
Memorandum, the DOT functions as the compe
tent authority with respect to international ship
ments. DOT also is the standards-writing body for 
packages containing quantities of radioactive ma
terials so small that they would not pose a signifi
cant hazard if released (Type A), for package and 
vehicle labeling, and for safe conditions of carriage. 
The NRC functions as standards-writing body for 
packages containing quantities of radioactive ma
terial so large that they must be safely retained in 
their containers under normal and accident condi
tions (Type B) and for packages containing fissile 
material. NRC also makes independent evaluations 
of package designs submitted by applicants and 
serves as a technical advisor to DOT regarding 
packages used for the import and export of radio
active materials. 

Others with regulatory authority in this field are 
the U.S. Postal Service, which regulates mail ship
ments of quantities of radioactive material so small 

as to be exempt from packaging and labeling re
quirements in 49 CFR Parts 170-189, and the in
dividual States, which have jurisdiction over intra
state transportation of radioactive materials. 

Package designs used by contractors for the De
partment of Energy are reviewed and approved by 
that agency. An informal transition program dur
ing which the NRC has been reviewing such pack
age designs has been conducted during the past 
year. An agreement is being negotiated between 
NRC and the Department of Energy under which 
the latter will require its contractors to ship radio
active materials in packages built according to 
designs approved by NRC. 

In June 1977, the NRC issued a topical report
"Regulatory and Other Responsibilities as Related 
to Transportation Accidents" (NUREG-0179)-to 
clarify the regulatory and other responsibilities of 
the different parties involved in dealing with those 
few transportation accidents involving radioactive 
materials that may be expected to occur each year. 
Any further changes in responsibilities will be cov
ered in appropriate procedural documents, includ
ing the Memorandum of Understanding between 
NRC and DOT, or by rulemaking. 

Shipping Low-Level Radioactive Material 

NRC and the Department of Transportation 
have begun a study of the adequacy of existing re
quirements for the shipment of material containing 
a low level of radioactivity. The study was under
taken following a truck accident in September 1977 
in which a shipment of uranium concentrate (yellow 
cake) was spilled onto a highway near Springfield, 
Colo. Key subjects in the study will include an anal
ysis of current packaging requirements to seek ways 
to make packaging more accident resistant; emer
gency planning; routing of shipments; and State 
and Federal licensing requirements. 

Safety of Transportation Workers 

The NRC has devoted substantial effort to fos
tering better understanding by the public of the 
benefits and risks of transporting radioactive mate
rial. As part of this effort, the NRC issued a topical 
report (NR-DES-0001) in November 1976 on 
measurements of the radiation doses received by 
flight attendants from shipments of radioactive 
material on commercial airline flights in the United 
States. The study was sponsored jointly by two 
flight attendants' unions-the Association of Flight 
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Attendants of the Airline Pilots Association and 
the Air Transport Division of the Transport Work
ers Union-and the NRC. The results indicated 
that the exposures were small, well below recom
mended limits for members of the public and less 
than the natural radiation dose received at 30,000 
feet altitude. 

The NRC also issued in March 1977 a report, 
"Exposure of Airport Workers to Radiation from 
Shipments of Radioactive Materials" (NUREG-
0154), reviewing studies conducted at six major 
U.S. airports. These studies showed that most of 
the monitored cargo workers receive annual radia
tion doses of less than 0.1 rem from handling such 
shipments. (A dose of 0.1 rem is equal to the aver
age amount of radiation that a person would re
ceive in one year from natural background sources.) 

The studies showed further that none of the moni
tored cargo workers received an annual radiation 
dose in excess of 0.5 rem, the recommended dose 
limit for the general public. No evidence was found 
in the six studies to suggest that membe.rs of the 
public other than cargo workers receive any expo
sure of significance even though truck drivers, cus
tomers and others were occasionally observed in 
storage dock areas while radioactive packages were 
present. 

These studies also indicated that some of the ex
posures received by the cargo workers were attrib
utable to unnecessary contact with the packages of 
radioactive material. Manuals and posters to in
struct cargo workers 'on ways to avoid these un
necessary contacts were prepared during fiscal year 
1977 and will be issued jointly by NRC and DOT in 
1978. 

HANDLING RADIOACTIVE MATERIALS PACKAGES 

These illustrations are examples from 
the manuals and posters that will be Is
sued jointly by NRC and DOT In 1978 
to Instruct cargo workers on the basic 
principles for aYoiding unnecessary 
radiation exposure5. 

DOllT HAllO AROUND 
r1'111cllft •lhrl1h paeb911. 

DOICT WRITE o·M 
r1'111ctlft •lh~•h paeb911. 

International Standards 

Safety regulations for transporting radioactive 
material in the United States are based on stand
ards developed by the International Atomic Energy 
Agency (IAEA) with the active participation of its 
member states. The United States participated in 
this work through representatives from NRC, 
DOT and the nuclear industry. Adoption by mem
ber states of the IAEA standards contributes sig
nificantly to safe transportation throughout the 
world. 

In keeping with U.S. policy to maintain stand
ards consistent with international standards, the 
N RC and the DOT are jointly considering adoption 
into their regulations of recent revisions in the 
IAEA standards (which were generally supported 
by U.S. representatives at the IAEA panel meet
ings). The revisions include use of the IAEA sys-

tern of classifying radionuclides to determine the 
limits on contents for Type A (smaller quantities) 
packages, the use of the IAEA class.ification sys
tem for Type B (larger quantities) packages based 
on whether the package design is multilaterally or 
unilaterally approved, and the use of IAEA specifi
cations for limits on radioactivity released by Type 
B packages involved in severe accidents. 

Adoption of the IAEA standards will be respon
sive to three petitions for rulemaking which re
quested deletion of the provisions in the NRC r~gu
lations (10 CFR Part 71) that impos·e packaging 
requirements on shipments of radioactive materials 
with low specific activity. 

Environmental Statements 

From its inception in January 1975, the NRC has 
carried on a review of the existing regulations and 
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procedures for transportation of radioactive mate
rials. As part of this review, the NRC initiated in 
June 1975 a public rulemaking proceeding regard
ing the air transport of all nuclear materials, includ
ing plutonium and enriched uranium. 

Also. with the technical assistance of Sandia 
Laboratories, an environmental impact statement 
was prepared to assess the impacts associated with 
the transportation of radioactive materials, includ
ing relative costs and benefits of alternative modes 
of transportation. Information derived from re
search into the accident-resistant properties of 
packages used for shipping plutonium and from the 
NRC's 1975 Radioactive Material Shipments Sur
vey were used in preparing the statement. The draft 
statement (NUREG-0034) was made available for 
public comment in March 1976. About 30 letters of 
comment were received. The final statement 
(NUREG-0170) was released to the public in De
cember 1977. 

The study indicates that transportation of radio
active materials is being conducted under the pres
ent regulatory system in an adequately safe man
ner. For example, radioactive shipments may be 
expected to add only one latent cancer fatality per 
year from routine shipments and one case per 200 
years from accidents, assuming 1975 accident and 
shipping rates. By 1985, it is expected that these 
estimates might increase three-fold as a result of 
an increased volume of shipments. These rates 
compare to a nationwide total of 300,000 cancer 
deaths per year from all causes. 

The NRC continued a study, initiated in May 
1976, which will lead to a generic environmental 
impact statement on transportation of radioactive 
materials in urban areas. Information produced by 
the s'tudy, being performed with the assistance of 
Sandia Laboratories, will be used to assess current 
regulations with respect to the special problems 
posed by urban environments. An interim report, 
describing progress to date in the modeling and 
data collection efforts on this study, was released to 
the public in April 1977. 

Developing a Safe Plutonium Package 

Public Law 94-79 requires that the NRC pro
hibit its licensees from transporting plutonium by 
air until it has certified to the Congress "that a safe 
container has been developed and tested which will 
not rupture under crash and blast testing equivalent 
to the crash and explosion of a high-flying aircraft." 
Except for plutonium contained in a medical device 

designed for individual human application-for ex
ample, a cardiac pacemaker-the restriction ap
plies to air transport of plutonium in any form or 
quantity, whether for export, import or domestic 
shipment. 

The NRC continued an intensive program to 
formulate requirements which will achieve a high 
degree of assurance that plutonium packages for air 
shipment can withstand virtually any type of air
craft accident. (See 1975 NRC Annual Report, 
page 66; 1976 NRC Annual Report, pages 58-59.) 
Qualification criteria h11y~ been dev_eloped and have 
been reviewed by the Advisory Committee on Re
actor Safeguards and the Assembly of Engineering 
of the National Academy of Sciences. A package 
meeting the requirements has been designed and 
tested at Sandia Laboratories and the test data are 
being reviewed by these same organizations. The 
NRC consequently expects to be able to certify to 
Congress early in 1978 that a safe package has been 
developed and tested in conformity with Public Law 
94-79. 

Sabotage of Shipping Packages 

Contentions regarding possible sabotage of pack
ages of radioactive materials in transit to and from 
power plants have been raised before Atomic Safety 
and Licensing Boards conducting hearings on vari
ous nuclear power plants (Wolf Creek in Kansas, 
Sterling and Jamesport in New York, Pilgrim in 
Massachusetts, and Tyrone in Wisconsin). The 
NRC staff testified in these hearings on package 
vulnerability and possible health effects from 
sabotage. This testimony presented calculations 
indicating that, because of the low radioactivity and 
dense solid nature of the material, sabotage of new 
fuel and low level waste shipments would produce 
no early fatalities and that it would be very unlikely 
to produce even one latent cancer fatality. Further 
calculations indicated that sabotage of a spent fuel 
shipment resulting in a release of radioactive ma
terial would cause no early fatalities and could 
cause about ten latent cancer fatalities, if it is as
sumed that all of the gaseous fission products, one 
percent of the volatile solid fission products, and 0.1 
percent of the nonvolatile solid fission products 
were released from the largest capacity cask cur
rently authorized, and that the release took place 
under average weather conditions in an area with a 
population density of 100 people per square mile. A 
testing program conducted at Sandia Laboratories 
indicates that this is as large a release as should be 
expected and that an actual release would probably 
be much smaller, depending on saboteur capability. 



Diversion of spent fuel shipments for the purpose 
of separating out fissile material from the other 
constituents is not considered credible because of 
the high level ofradioactivity of the spent fuel, the 
massive construction of the shipping cask, and the 
unusual skills and resources required to accomplish 
such a task. (Transportation safegu-ards for special 
nuclear material are discussed in Chapter 4.) 

Packaging Standards 

In August 1977, the NRC published amendments 
to 10 CFR Part 71 to upgrade requirements for 
quality assurance in the design, fabrication, as
sembly, testing, use and maintenance of packaging 
for transporting licensed radioactive material. The 
new regulations also revoked, subject to a timely 
application for reapproval, the authority granted 
under earlier regulations for licensees to use certain 
shipping casks for solid irradiated nuclear fuel. 

Regulatory Guide 7.6, issued in February 1977, 
provides design criteria for the structural analysis 
of shipping cask containment vessels. Guide 7 .8, 
issued in May 1977, provides guidance on load 
combinations for the structural analysis of shipping 
casks. 

Transportation Litigation 

New York State filed suit against the NRC and 
six other Federal agencies in the Federal District 
Court of New York City in May 1975 to ban trans
portation by air, and related connecting transporta
tion, of plutonium and other special nuclear materi
als to, from, in and over the City and State of N cw 
York and the United States and its territories. In 
September 1975 the district court denied a motion 
for a preliminary injunction, which was sustained 
on appeal to the Second Circuit Court of Appeals. 
The disposition of the case awaits consideration of 
the NRC environmental statement (NUREG-0170) 
issued in December 1977. In the meanwhile, air 
transportation of plutonium is stayed by Public 
Law 94-79, as discussed earlier in this chapter. 

New York City passed a health ordinance in 
September 1975 which requires city approval for 
the transportation of certain types and amounts of 
radioactive material within its borders. The NRC 
presented testimony at hearings on this matter in 
opposition to the ordinance and the Justice Depart
ment challenged the legality of the action in a suit 
against the City of New York. In January 1976, the 
district court denied a motion by .the U.S. Attorney 
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Abon ls a cutaway drawing of the 500-pound Plutonium Air 
Transportable (PAT) package. This package, which ls subject to 
final approlal, ls designed to carry up to 2 kilograms or plutonium 
for shipment by air. Certification tests to determine llcensablllty 
of this design require that contalnen must sunbe a six-phase 
sequential test series Including: (I) Impact on an essentially un
yielding concrete/steel target at 300 mph; (2) a 70,000-pound 
load applied through a 2-lnch wide steel beam; (3) a 500-pound 
steel spike dropped onto the package from 10 feet; ( 4) a 100-
pound steel structural angle beam dropped twice on the PAT from 
150 feet; (5) engulfment In a jet-fuel fire of at least l,850°F for 
one hour; and ( 6) submenion of the charred package In water for 
eight houn. The photograph below shows a PAT package follow
ing the tests and after the outer packaging materials haYe been 
cut away. The Inner containment nssel maintains Its structural 
Integrity and remains leak-tight. 
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for a preliminary injunction against the virtual ban 
on transportation through the city. The Secretary 
of Transportation is considering the compatibility 
of the ordinance with Federal regulations. A public 
hearing on this matter was held by the Department 
of Transportation in New York during November 
1977. (See also discussion under "Judicial Review" 
in Chapter 13.) 

Several proceedings on rail transportation of 
spent fuel and radioactive wastes were initiated be
fore the Interstate Commerce Commission (ICC) 
in which railroad organizations have proposed 
tariffs that would severely restrict such transporta
tion. The NRC entered a contention that, insofar as 
the proceedings involve issues of radiological safety 
in the transportation of radioactive materials, those 
concerns should be addressed to the NRC and/or 
the DOT and not to the ICC. The ICC issued an 
environmental impact statement on these matters 
in August 1977. NRC provided some technical 
assistance to ICC in this task. The ICC Adminis
trative Law Judge then ruled that the risks of trans
port were not great enough to justify certain rail
roads' refusal to carry spent nuclear fuel as com
mon carriers. The ICC later decided in favor of the 
position that radioactive material transportation 
safety issues should be left to NRC and DOT. The 
railroad organizations have requested that the full 
ICC review the matter. 

RADIOISOTOPES LICENSING 

Outside the nuclear fuel cycle, there are approxi
mately 19,000 nuclear material licenses in effect in 
the United States, principally for the use ofreactor
generated radioisotopes in medicine, industry, and 
academic fields. Over half of these licenses are ad
ministered by 25 Agreement States under regu
latory authority delegated by the NRC (see Chap
ter 8). Of the licenses administered directly by the 
NRC, over half are for industrial applications, 
about a third involve medical uses, and the remain
der are for teaching and research. 

Uses in Industry 

Well Logging. Interest in logging of completed 
oil wells or wells no longer producing has increased 
since the onset of the energy crisis. In most situa
tions, the only practical means for determining 
whether additional production can be realized is by 
using logging devices containing radioactive sources 

of gamma radiation or neutrons. These sources are 
subject to NRC licensing. 

Industrial Radiography. Gamma radiation 
sources are used for non-destructive testing of welds 
in nuclear power plants, cross-country pipelines, 
ship and submarine construction, and other heavy 
construction. There are now over 800 firms in the 
United States licensed to use this technique. It is 
most useful when external power sources, such as 
those needed for x-ray machines, are not available· 
or when use of x-ray would be cumbersome. In view 
of the number of incidents of unnecessary overex
posure of radiographers (see Chapter 7), the NRC 
staff is reviewing the relevant regulations and guides 
to determine whether revisions should be made. 

Uses in Medicine 

Radioactive materials are widely used for medi
cal diagnosis and therapy. Since 1946, the number 
of medical institutions in the United States licensed 
to use radioactive materials derived from nuclear 
chain reactions has grown from 38 to more than 
12,000, including both NRC and Agreement State 
licensees. These licensees perform an estimated 30 
million nuclear medicine procedures per year at an 
estimated cost of $1.6 billion. 

Diagnostic Techniques. Diagnostic nuclear medi
cine includes such techniques as measuring the up
take of radioactive drugs by individual organs (for 
such purposes as assessing thyroid function), "im
aging" the distribution of radioactive drugs among 
organs or within an organ (to detect the presence of 
tumors, for example), estimating the size of certain 
body pools (such as red blood cell and blood plasma 
volumes), and measuring the components in biolog
ical samples (such as protein binding sites and hor
mones in blood and urine). 

Therapeutic Techniques. Therapeutic techniques 
include the use of radioactive drugs internally (for 
example, in the treatment of thyroid cancer), the 
use of radioactive devices both as implants and on 
the surface of the body (termed "brachytherapy," 
or "therapy from a short distance") and the use of 
radioactive devices external to the body (termed 
"teletherapy," or "therapy from a distance"). 

A proposed amendment to 10 CFR 35.13, issued 
May 19, 1977, establishes specific guidelines for the 
calibration ofteletherapy machines. The NRC staff 
worked closely with the American Association of 
Physicists in Medicine in developing the technical 



A technologist prepares a patient for a 
diagnostic procedure using a gamma cam
era at the nuclear medicine department of 
the National Institutes of Health in Bethes
da, Maryland. The camera Is used for 
organ Imaging and cardiac flow studies. 

requirements in the rule. It would require telether
apy licensees to: 

• Have a qualified expert perform full calibra
tion measurements on each teletherapy unit at 
least once each year. 

• Perform spot-check measurements on the out
put of their units at least monthly. 

• Report to the NRC any radiation doses that 
differ from prescribed doses by more than IO 
percent. 

The proposed amendment is designed to ensure 
that patients receive correct radiation doses. 

Nuclear Powered Pacemakers. Since 1972, the 
NRC and its predecessor, the AEC, have licensed 
plutonium-238 powered pacemakers on a limited, 
investigational basis. They have been implanted in 
several hundred patients in the United States who 
suffer from certain forms of abnormal heart 

·rhythm. 
In March 1977, the NRC published proposed 

amendments to Part 70 of its regulations which 
would establish a general license for routine use of 
the pacemakers. Under the proposed amendments, 
NRC would simplify its licensing regulations for: 

• Hospitals implanting the plutonium-238 pow
ered pacemakers. 

• Patients using such pacemakers. 
• Possession of the pacemakers during activities 

related to recovery of the devices to assure 
controlled disposal. · 

Safety performance requirements for the pace
makers would be established in the regulations. 
The safety requirements, which would involve tests 
for resistance to impact, crush, fire, cremation and 
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corrosion, would assure that the plutonium-238 will 
be contained in the pacemakers under adverse envi
ronmental conditions. A manufacturer would be 
required to satisfy those requirements before his 
pacemakers could be distributed for routine use 
under a general license. 

Further, under a proposed amendment to Part 
150 concerning the sharing of regulatory responsi
bilities with Agreement States, the NRC would be 
the single authority for regulating the distribution, 
implantation, and recovery of pacemakers used 
under the general license. This proposed change is 
based on the need for controlled disposal to assure 
proper protection of the public health and environ
ment. 

Licensing Matters. On August 15, 1977, IO CFR 
35.12 was amended to require that byproduct ma
terial licenses be issued to medical institutions 
rather than to the individual physicians using the 
material. This rule will clearly place the responsibil
ity for radiation safety with the institution and 
eliminate the disruption of medical service which 
can occur when a physician holding a private prac
tice license leaves an institution. It will also simplify 
NRC's regulatory efforts by confining responsibil
ity to the hospital and eliminating the extra cost of 
maintaining multiple licenses at the same institu
tion. 

In May 1977, the NRC held a meeting with the 
public and a meeting of its Advisory Committee on 
the Medical Use of Isotopes (also open to the pub
lic) to consider the extent to which the NRC should 
be involved in regulating the medical uses of radio
isotopes. Approximately 90 members of the public 
attended these two meetings. The 34 oral and writ
ten comments received will be considered by the 
NRC staff in the preparation of a comprehensive 
policy statement on this matter. 

5~ 
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Uses in Consumer Products 

A variety of articles containing small quantities 
of byproduct and source materials are distributed 
to the public. Recently, there has been a rapid· 
growth in the distribution of ionization-type smoke 
detectors containing americium 241 and backlit 
digital watches containing tritium. Such products 
are distributed in accordance with criteria published 

in 1965. Because Federal statutory responsibilities 
(i.e., NEPA) have changed since these criteria were 
established, the NRC is initiating a two-year study 
to determine the environmental impact of the dis
tribution of consumer products containing radioac
tive materials and whether changes are necessary 
in the criteria. A generic environmental impact 
statement will be issued at the conclusion of the 
study. 



Domestic Safeguards 

Safeguards measures are designed to deter, prevent, or respond 
to the unauthorized possession or use of significant quantities of 
nuclear material through theft or diversion; and the sabotage of 
nuclear facilities. 

The NRC does not rely on any single protective system, but 
rather its objective is to achieve an integrated system of protection 
that includes appropriate elements of physical security and nu
clear material control and accounting, as well as contingency 
plans in the event that safeguards systems fail. 

Recent regulations for reactor protection against sabotage re
fer to a threat level. Although a threat level is not defined in cur
rent NRC safeguards regulations for fuel cycle facilities, recent 
facility reviews and licensing actions require safeguards systems 
that protect strategic special nuclear material (SSNM) against 
theft by at least one insider occupying any position, or by several 
well-armed, well-trained outsiders who might have inside know
ledge or assistance. (SSNM is material that could be fabricated 
into a nuclear explosive device, viz., plutonium, uranium-233, or 
uranium enriched in the U-235 isotope to a specified degree.) 

Other aspects of the NRC safeguards program are ( 1) analysis 
of historical data on the size and character of groups involved in 
incidents of terrorism and other antisocial behavior; (2) commu
nications and work with other Federal agencies having special 
knowledge and expertise concerning terrorism and antisocial ac
tivity; and (3) review ofNRC records on past threatened violence 
in the commercial nuclear industry. Prudence dictates that NRC 
provide continuing close attention to the safeguards effectiveness 
of the licensed nuclear industry. 

FUEL CYCLE AND TRANSPORTATION 

Material Control and Accounting 

Detailed and specific material control and accounting require
ments are applicable to licensees authorized to possess special 
nuclear material (SNM) in unsealed form in quantities exceeding 
one "effective kilogram" (one kilogram for plutonium or urani
um-233; larger amounts of material enriched with uranium-235, 
depending on the degree of enrichment). The requirements con
tain provisions related to facility organization, accountability 
measurements, measurement and statistical controls, inventory 

• 
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methods, shipping and receiving procedures, mate
rial storage practices, records and reports, and 
management controls. 

Material Accounting Improvements. In fiscal year 
1977, the NRC staff began its review of plans sub
mitted by licensees for monitoring and controlling 
the quality of SNM measurements. These plans 
were responsive to regulations (IO CFR 70.57) is
sued in August 1975 and provided for the upgrading 
of measurement quality control. The plans are be
ing used to amend individual licenses to ensure in
dustry-wide compliance. Under the new require
ments, licensees must: 

• Assure independence between performance 
and control functions. · 

• Establish review and audit programs. 
• Perform tests, analyses, and evaluations of 

measurement equipment. 

• Improve the timeliness of data retrieval. 
• Perform continuing data analyses. 

• Provide for personnel training. 
• Formalize measurement procedures. 
• Calibrate measurement systems on a scheduled 

basis. 
• Monitor and control measurement perfor

mance. 

Materi~I Inventory piff erences 

In August 1977, the NRC issued a report which 
made public, for the first time, inventory differences 
(often called .. Material Unaccounted For-MUF") 
at licensed facilities possessing significant quanti
ties of SSNM. These materials, if diverted, have 
the potential to be used to make explosives. The 
report, .. Strategic Special Nuclear Material Inven
tory Differences" (NUREG-350), covered facilities 
licensed after January l, 1968. 

A similar report was issued by the Energy Re
search and Development Administration (now in 
the Department of Energy (DOE)), covering li
cense-exempt facilities and those licensed by the 
former AEC before 1968. The two reports attracted 
wide public attention. NRC staff briefed the press 
and several Congressional oversight committees 
prior to releasing the NRC report. 

For the entire period covered by the NRC report 
(January 1968 to September 1976) total inventory 
differences were 542.4 kilograms for high-enriched 
uranium (26 facilities), 32.8 kilograms for pluto-

nium ( 18 facilities), and 2.6 kilograms for uranium-
233 (3 facilities). Inventory differences may be 
caused by a variety of factors, including clerical er
ror, material trapped in process lines or equipment, 
and inaccurate measurement of scrap and other 
hard-to-measure items. It should be noted that it 
may be impossible to state with certainty the exact 
cause of a specific inventory difference. 

On a year-to-year basis, the report showed a 
downward trend in inventory differences, particu
larly for high-enriched uranium, in spite of the in
creasing amounts of material handled by the li
censed facilities. This downward trend can be 
attributed to improved measurement techniques 
and a strengthening of NRC safeguards regula
tions. 

Physical Sec:urity Requirements 

The current regulation pertaining to physical 
security establishes requirements for the protection 
off uel cycle facilities and transportation involving 
certain specified types and quantities of plutonium 
and high-enriched uranium. Licensees are required 
to submit security plans for protecting these mate
rials during transportation and when in nuclear 
facilities. Security requirements for protecting fixed 
sites include the establishment and training of a 
security organization (including armed guards), 
provision of physical barriers, establishment of con
trols on access to facilities and material, use of in
trusion alarms, arrangements for communication 
with response forces, and establishment of response 
plans. Requirements for the protection of nuclear 
shipments include preplanning to reduce risks in 
transit, making road shipments in either special or 
armored vehicles, providing armed escorts in a 
separate vehicle, arranging for frequent communi
cation with a control point, and developing an auto
matic response in the event that scheduled com
munication reports are not received. 

Physical Security Improvements in 1977. Safe
guards at licensed nuclear fuel cycle facilities are in
tended to be capable of protecting with a high 
degree of assurance against a hypothetical threat of 
theft by one insider and by a determined violent 
assault involving several persons, with knowledge 
or assistance provided by an insider. 

In 1976, the NRC conducted special reviews of 
safeguards at fuel cycle facilities possessing signifi
cant quantities of high-enriched uranium or pluto
nium (see 1976 Annual Report, page 88). Although 
these reviews established that the facilities had the 
capability to withstand a hypothetical threat, there 
still remained some variations in the relative capa-



bilities of different licensees in this regard. As a re
sult, specified actions, which included such meas
ures as increasing the numbers of guards, adding 
armament, and hardening or increasing patrols of 
storage areas, were completed in early 1977. As a 
result of these activities, all such facilities are now 
judged to have comparable safeguards effectiveness. 

GAO Report 

On May 4, 1977, the General Accounting Office 
(GAO) issued a report entitled "Commercial Nu
clear Fuel Facilities Need Better Security" which 
recommended that: 

(I) NRC further extend its monitoring oflicens
ees' material control and accounting opera
tions. (This question is presently under 
study.) 

(2) NRC require licensees to upgrade their 
systems to protect against an increased 
threat. (A proposed rule to require protection 
against an increased threat was issued for 
public comment on July 5, 1977-See discus
sion below.) 

(3) NRC periodically ·assess changes in threat 
levels and require security systems to meet 
such changes. (NRC is doing this on a con
tinuing basis in close coordination with the 
U.S. intelligence community.) 

(4) NRC require a personnel security program 
for certain SNM licensees. (A proposed rule 
to accomplish this was issued for public 
commentonMarch 17, 1977-Seediscussion 
below.) 

Armed guards attend the transload
lng of an Import shipment of special nu
clear material from a cargo airplane to 
a truck. NRC Inspects each Import and 
export at Its point of entry or departure, 
and NRC regulations require that such 
shipments be under constant protection 
within the United States. 

(5) NRC seek legislative authority to allow 
guards to use deadly force to protect SNM. 
(This issue is presently under study.) 

Evaluations and Tests 

Fuel Processing Plants. During 1977, the NRC 
staff continued to conduct field evaluations of safe
guards at fuel processing plants. The purpose of 
these reviews was to evaluate the adequacy of safe
guards against a range of hypothetical threats, both 
internal and external. Both physical security and 
material accounting practices were assessed. 
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Four separate NRC field teams composed of 
three to five persons each took part in each site 
evaluation. Two teams evaluated plant capabilities 
in physical security and in material control and 
handling. The other teams assessed possible vulner
ability to attack or sabotage. One of these-an 
external assault ("Black Hat") team-spent several 
days reviewing each site and its environs to detect 
specific weaknesses and then tried to devise assault 
plans which might exploit the weaknesses. These 
scenarios were not enacted, but were discussed with 
the licensees' security people to alert them to 
matters requiring special attention. 

Each of the four field teams compiled reports for 
each facility evaluated. These were combined into a 
single overall report for a facility, which was then 
reviewed by the NRC licensing staff for appropriate 
action. These field evaluations will continue in 1978. 

Intrusion Alarm Systems. With assistance from 
the Department of Defense, the NRC staff evalu
ated intrusion alarm systems at several fuel cycle 
facilities. The evaluation included an examination 
of physical measurement processes, operational 
and maintenance procedures, and the vulnerability 
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This licensee, a manufacturer of reactor fuel, meets some of NRC's safeguards requirements by enforcing strict 
limits on access to sensitiYe areas of the plant. 

of the alarm systems to compromise lJy an insider. 
The findings in each case were discussed with 
licensee management. A classified report is being 
prepared which will summarize what was learned 
about the contribution of intrusion alarm systems 
to site security. 

Road Transportation. During 1977, NRC and 
ERDA (now in DOE) worked out arrangements to 
conduct a joint test involving road transportation of 
special nuclear material. Tests will begin in 1978 
and will continue for two years. The major purpose 
is to evaluate use of DO E's "SECOM!' communi
cations system by private carriers. Secondary 
evaluations will focus upon such matters as police 
coordination, escort tactics, human factors and 
armor. (See 1976 Annual Report, page 89.) 

Performance-Oriented 
Physical Protection Rule 

On July 5, 1977, NRC published for comment a 
proposed new rule (in l 0 CFR Part 73) to further 
strengthen safeguards for significant quantities of 
SSNM in fuel cycle facilities, in certain research 
reactors and in transit. 

The proposed rule describes the characteristics of 
a hypothetical external adversary group against 
which licensees would be required to design their 
safeguards systems. It also describes safeguards 
performance levels which nuclear facilities and 
transporters would be required to achieve, but 
allows flexibility for the design of systems to meet 
the desired objective. 

This approach acknowledges that there is more 
than one way to build a safeguards system. The 

proposed amendments do, however, identify ele
ments and components that, if included in a physi
cal protection program, would achieve the required 
performance. Furthermore, the NRC staff plans, 
at the time the regulation is issued in effective form, 
to issue supplementary regulatory guides which 
further explain the intent of the regulation and pro
vide design criteria for satisfying its requirements. 
The guides should help licensees in developing safe
guards systems that satisfy the regulation. 

REACTOR SAFEGUARDS 

Revised Physical Security Plans 

In November 1974, the former AEC proposed 
that the regulations set forth in 10 CFR Parts 50 
and 73 be amended to prescribe detailed require
ments for the protection of nuclear power reactors 
from sabotage. The proposed rule was reevaluated 
in the light of comments solicited and received from 
the public, and the Commission adopted certain 
revisions before promulgation of 10 CFR 73.55 on 
February 24, 1977. The revised rule required im
proved capabilities to be implemented by May 25, 
1977, except for those. involving construction and 
installation of equipment not already in place, 
which are to be accomplished by August 1978. 

Early implementation was required for certain 
aspects of the total security program, such as: ( l) 
organization, training, and supervision of the 
security force; (2) search of incoming persons, 
packages, material and vehicles; (3) use of security 
badges; ( 4) visitor control; (5) liaison with local 



law enforcement authority; (6) requirements related 
to responding to security contingencies; and (7) 
provision of a minimum offive armed, trained 
guards on each shift supplemented by additional 
trained and armed personnel to respond to a secur
ity event. Other aspects of the security program, 
which involve procurement and installation of ma
jor items of equipment and construction of build
ings, are required to be completed by August 24, 
1978 or sooner, if possible. These include installa
tion of security intrusion detection systems, redun
dant communications links with law enforcement 
authorities, personnel and package search equip
ment, incorporation of alarm stations, and installa
tion of surveillance aids such as upgraded lighting 
systems and closed circuit television. 

Implementation of new rule. As required by the 
new regula.tion, all licensees with operating power 
reactors, and those anticipating operating licenses 
by August 1978 submitted amended security plans 
describing upgraded security systems at the facili
ties. The NRC formed eight review teams to review 
and evaluate these amended security plans in two 
phases. 

The first phase, completed in November 1977, 
consisted of a detailed review of the amended 
security plans, an on-site evaluation by the security 
team, and meetings with the licensees to formulate 
acceptable site-specific security systems. The 
second phase will include a final review of any 
necessary modifications of the amended security 
plans in response to the initial review, and the 
writing of a Security Plan Evaluation Report. 

GAO Report on Reactor Security. A GAO 
report published on April 7, 1977 criticized security 
at nuclear power.plants, concluded that failure to 
define a level of threat against which protection is 
needed or to establish specific requirements had 
resulted in inconsistencies in protection levels at 
different plants, and implied that no remedial 
action was being taken. 

The amendments to 10 CFR Part 73, described 
above, were published in the Federal Register in 
February 1977, and show that the NRC was aware 
of the inconsistencies identified by the GAO, and 
had already acted to eliminate them and to upgrade 
protection at all nuclear power plants. 

The GAO report recommended "immediate 
interim action" and that all plants be placed on 
"alert." The interim action had been taken with 
the publication of 10 CFR 73.55 requiring, as noted 
above, that improved capabilities be implemented 
by May 15, 1977. The NRC considers that effective 
implementation of this rule is providing an appro
priate increase in the level of physical security at 
nuclear power plants. 
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The GAO cited apparent inconsistency in the 
scope of inspections performed in the past on 
security plans at nuclear power plants. The varia
tions in approach observed by the GAO did exist 
and can be attributed to several causes. Each 
licensee's approved security plan, prior to imple
mentation of the definitive requirements of 10 CFR 
73.55, addressed different commitments and pro
vided varying levels of detail to support those 
commitments. The site inspections thus tended to 
vary in accordance with each licensee's commit
ments and the specific details provided in the 
approved security plan. The amended security plans 
submitted under the new regulation and the pro
gram for their review and approval will tend to 
eliminate variations in the level of protection pro
vided; however, adequate recognition must be given 
to variations in design resulting from differing 
types of reactors and site conditions. The human 
factor as a cause of non-uniformity should be mini
mized by continuing NRC review and revision of 
inspection programs and procedures to upgrade the 
consistency of site inspections as the new rules for 
physical protection are implemented. 

PERSONNEL SECURITY FACTORS 

During the year, the NRC published for public 
comment two proposed regulations concerned with 
security clearances of personnel involved in licensed 
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NRC assists In training licensees' guard forces In fulfilling their 
responsibilities under NRC regulations. 
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operations and qualifications oflicensee guards and 
other security personnel which would be applicable 
to both nuclear fuel cycle activities and reactors. 

Qualifications of Security Guards 

A proposed new Appendix B of 10 CFR Part 73 
describes upgraded qualifications and equipment 
for security personnel who protect licensed nuclear 
facilities and transportation activities. The pro
posed rule, published in July 1977, is an outgrowth 
of the Security Agency Study (see 1976 Annual 
Report, page 87), the findings of a joint ERDA
NRC task force on safeguards (NUREG-0095), 
and other deliberations. 

The regulation would require security personnel 
to meet minimum specified criteria for physical fit
ness, training, and other qualifications, and to be 
requalified annually. 

Personnel Clearances 

On March 17, 1977, the NRC published for 
comment proposed regulations (10 CFR Parts 10 
and 11) that would require certain individuals 
involved in licensed nuclear activities to receive 
authorization from the NRC before being granted 
access ti:> or control over special nuclear material 
(SNM). The proposed rule covers both fuel cycle 
activities and reactors. The purpose would be to 
provide a measure of assurance that those individ
uals would not use their positions to commit theft 
or sabotage. Authorization would be granted on the 
basis of background investigations. 

The NRC proposal involves two clearance levels. 
The higher level, NRC-U, involves a "full-field" 
background investigation by the FBI and would be 
required for ( l) individuals who require unescorted 
access to SNM and to "vital area" (areas that con
tain equipment vital to the protection of the pub
lic), (2) individuals whose positions make it possi
ble, either alone or in conspiracy with another, to 
steal SNM or commit sabotage, and (3) drivers of 
motor vehicles and pilots of aircraft transporting· 
certain quantities of SNM and those who escort 
SNM shipments. The lower clearance level, 
NRC-R, would be based on a Civil Service Com
mission check of Federal Government records for 
adverse information. It would apply to individuals 
who, while not being in any of the above categories 
necessitating an NRC-U clearance, do require un
escorted access to protected areas. 

The proposed program would be administered by 
the NRC, utilizing the same procedures as are cur
rently applied to clearing its own employees, e.g., 

use of the Civil Service Commission or FBI for all 
background investigations. Uniformity in the appli
cation of procedures and the availability of estab
lished avenues for appeal which would result from 
NRC's direct administration of the program should 
minimize the possibility that any individuals would 
suffer an undue loss of civil liberties, such as rights 
of privacy, from the personnel clearance process. 

In view of the extensive comments received from 
the public, the NRC will hold a public hearing on 
this matter early in 1978. 

CONTINGENCY PLANNING 

Safeguards contingency plans are developed to 
deal with threats, thefts, and sabotage relating to 
special nuclear materials, high-level radioactive 
wastes and nuclear facilities. Contingency plans 
contain: (I) a predetermined set of decisions and 
actions required to satisfy stated objectives; (2) an 
identification of the data, criteria, procedures, and 
mechanisms necessary to make and carry out the 
decisions and actions efficiently; and (3) a specifi
cation of the individual, group or organizational 
entity responsible for each decision and action. 

During the report period, the NRC staff effort 
was directed toward application of a previously 
developed contingency planning methodology. At 
the national level, contacts have been made with 81 
organizational elements of 27 Federal agencies and 
with three national associations. Those organiza
tional elements that can provide useful information 
or response assistance have been identified·, and 
inter-agency agreements are planned to formalize 
procedures for requesting information or assistance, 
communications channels, and other arrangements. 

A proposed change to the regulations in 10 CFR 
Parts 50, 70, and 73, published for comment on 
May 19, 1977, would require the development and 
implementation of safeguards contingency plans by 
those licensees authorized to operate power reactors 
or to possess significant quantities of SSNM. The 
proposed rule was discussed with power reactor 
licensees in regional meetings during the spring and 
with affected fuel-cycle licensees in a meeting in 
August. Public comments are being evaluated 
before adoption of a final rule. 

SAFEGUARDS INFORMATION 

Safeguards Information System 

NRC,is developing an integrated safeguards 
information system (ISIS) to facilitate the storage, 
retrieval and processing of information needed by 
NRC to monitor the status of nuclear safeguards. 



During the year, the NRC staff met 
with licensees and local law enforce
ment agencies to denlop contingency 
plans for dealing with possible threats, 
thefts, and sabotage. 

The computerized system will include data 
modules related to nuclear materials inventory, 
accounting, inspection systems, inspection results, 
facility design; physical security, licensing, nuclear 
exports, and nuclear imports. One module, relating 
to material inventory and accounting, will be com
patible with the International Atomic Energy 
Agency's safeguards information system and will 
permit direet transfer.of data to the IAEA for 
international safeguards purposes. The core of this 
module will be NRC's existing nuclear material 
inventory and accounting system .. 

The design and structure of ISIS will be com
pleted in stages over a period of about three years, 
with incremental capabilities installed as they are 
developed. · 

Safeguards Supplement to GESMO 
. . . 

As part ofNRC's overall review of the environ
mental consequences of using recycled plutonium 
to fuel light water reactors, a separate analysis of 
the safeguards implications was conducted. The 
safeguards implications of recycling plutonium 
stem from the potential use of plutonium by male
factors in nuclear explosives or devices to disperse 
radiological poisons. The results of the analysis 
were to be published as a draft supplement to the 
"Final Generic Environmental Statement on the 
Use of Recycled Plutonium in Mixed Oxide Fuel 
in Light-Water-Cooled Reactors" (GESMO). (See 
Chapter 3.) · · · 

The draft supplement was extensively reviewed 
during 'the year and modified as necessary to assure 
that it could be unclassified and that the analysis 
and findings were consistent with relevant NRC 
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rules, e.g., those pertaining to guards, security 
clearances, arid the physical security of nuclear 
facilities. Modifications were also made to allow 
publishing the document as a technical report 
instead of an environmental impact statement (see 
chapter 3). ' 

Employee Allegations 

In April 1977, an employee ofNRC's Division of 
Safeguards wrote an open letter to the President of 
the United States, to the Chairman· of the House 
Committee on Interior and Insular Affairs and to 
the Nuclear Regulatory Commission in which he 
spoke of a general lack of availability, perhaps 
suppression, of important safeguards-related 
information. He also expressed his opinion that, as 
a result of these information problems, existing 
safeguards were "afflicted pervasively by serious 
and chronic weaknesses, which pose serious poten
tial hazard to the public health and safety, and 
which eve'n appear to threaten (potentially, at least) 
the national security." The Commission appointed 
a special task force to investigate the matter. · 

In its condusions, the task force: · 

• Disagreed with the employee's central judg
ment that existing safeguards pose serious 
public safety and national security hazards. 

• Noted some limitations on availability of 
information both to and within NRC, but 
concluded that none of these had resulted in a 
fundamental compromise of safeguards. 

• Did not agree with the employee that present 
safeguar~s are "decidely non-conservative/' 
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but did note that safeguards development and 
analysis should be more rigorous and syste
matic and found NRC programs improving in 
this regard. 

The Commission requested the staff to implement 
certain improvements recommended by the task 
force. The Commission subsequently reviewed a 
plan of action proposed by the staff and found it 
responsive to the task force's findings. The follow
ing actions were included and have been imple
mented in the plan: (a) accelerate staff efforts to 
establish operating procedures for implementing a 
DOE-NRC agreement on exchange ofsafeguards
related information; (b) develop operating assump
tions regarding selected aspects of safeguards, such 

---------------- - -- - - --

as relative ease of fabricating clandestine fission 
explosives; (c) ensure that, if a safeguards problem 
does occur, NRC public statements accurately 
describe the circumstances; (d) ensure that safe
guards information essential to performance of 
staff functions is routinely disseminated on a timely 
basis; (e) monitor closely the progress of a DOE 
study on clandestine fission explosives; (f) prepare 
a paper on the current NRC assumptions concern
ing threat level and adversary characteristics; (g) 
maintain contact with Department of Defense and 
DOE for safeguards incidents at facilities under 
their jurisdiction; and (h) expedite the development 
of formal techniques and procedures to increase 
objectivity of safeguards evaluations and 
requirements. 



Waste Management 

During the past year NRC has made progress toward develop
ing the regulations needed to assure the safe disposal of both high
level and other radioactive wastes. 

New NRC regulations in the waste management field will re
quire conformance with minimum performance standards (techni
cal, social, and environmental) while allowing for flexibility in 
technological approach. The regulations will be directed towards: 

• Isolating radioactive wastes from man and his environment 
for time periods suffcient to protect public health and safety. 

• Assuring that environmental values are preserved. 
• Minimizing the risks to the public health and safety, and the 

long-term social commitments ofland, natural and human 
resources. 

REORGANIZATION AND EXPANSION 

In February 1977, the Commission approved a reorganization 
and expansion of the Waste Management Program. Two func
tional units, one concerned with high-level and transuranic wastes 
and the other with low-level wastes, were established under an 
Assistant Director for Waste Management in the Division of Fuel 
Cycle and Material Safety. This reorganization was intended to 
assure effective management control of a rapidly expanding and 
changing program, to provide identifiable points of responsibility 
within the organization, and to give emphasis to the Commission's 
stated priorities for waste management. The number of NRC 
professional employees working in waste management has 
approximately tripled in the past year, and funds for obtaining 
contractual support have almost quadrupled. 

In the past, the NRC has generally relied on the national labo
ratories of the Energy Research and Development Administration 
(now part of the Department of Energy (DOE)) for quick responses 
to urgent needs for technical assistance. However, alternative 
sources for contractual support have had to be developed because 
the rapid expansion ofihe DO E's program in waste management 
has preempted the resources available in the laboratories. In 
addition, because DOE is responsible for developing high-level 
waste repositories and will therefore be submitting waste reposi
tory applications for NRC review, NRC needs sources of support 
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independent of DO E's national laboratories. Ac
cordingly, after issuing a request for proposals, the 
NRC selected 22 private firms to provide technical 
assistance in the evaluation of waste management 
options, development of system criteria, coordina
tion of rapid studies of specific issues, and evalua
tion of specific waste management plans. During 
the report period, eight competitive procurements 
were processed and awarded. 

HIGH-LEVEL 
WASTE MANAGEMENT 

The NRC has the responsibility to regulate and 
license permanent repositories for high-level waste 
(HL W) to insure that public health and safety 
and environmental quality are protected. Accord
ingly, the N RC staff is developing the performance 
criteria and licensing procedures needed to assure 
timely and appropriate regulatory actions. Pro
posed regulations regarding HL W repositories are 
scheduled to be published for public comment in 
the fall of 1978. These regulations will address: 

(I) Performance criteria for H L W solids, i.e., 
what form wastes must take in a HL W 
repository. 

(2) Site suitability criteria, i.e., what constitutes 
an acceptable site for a repository. 

(3) Repository design criteria, i.e., what con
straints must be placed on construction and 
operation ofa repository. 

(4) Licensing procedures, i.e., what mechanisms 
will be used to review proposed facilities to 
determine if they meet the criteria. 

The waste form criteria, site suitability criteria 
and repository design criteria will specify how the 
wastes, the site and the repository should perform. 
The NRC staff is also developing methods for pre
dicting how a proposed HL W repository will act 
and whether the predicted actions will meet mini
mum performance requirements. 

Waste Classification 

One of NRC's programs is aimed at classifying 
wastes according to the degree of confinement 
necessary to ensure their containment until they 
decay to some acceptable low-risk level. Criteria 
will be developed to specify what wastes: (I) require 
isolation in a Federal repository-probably high-

level reprocessing wastes, spent fuel, and trans
uranic contaminated wastes; (2) require confine
ment in a commercially operated waste disposal 
facility (shallow land burial)-probably operating 
reactor wastes other than fuel, structural materials 
from decontaminated reactors and radioactive 
medical wastes; or (3) can be dispersed to the 
environment. 

Performance Criteria for Solidified 
Reprocessing Wastes 

The NRC staff is using a systems analysis model 
· to evaluate the various situations which could lead 

to release of radioactive materials during handling, 
storage, transportation, and disposal of high-level 
solid waste from reprocessing. A similar approach 
will be used to develop performance criteria for 
spent fuel disposal in deep geological structures. 

The three basic mechanisms that control the 
release of radioactive materials are volatilization, 
dispersion of particulates and leaching by water. 
The performance criteria for waste disposal will re
quire control of each of these mechanisms and will 
be based on an analysis of the possible release path
ways, the state of technology for controlling each 
mechanism, and a balancing of the cost of control 
against the benefits achieved by reducing the risks 
to individuals and populations. Although the cri
teria will be derived from analytical studies for var
ious accident scenarios (e.g., isolation barrier fail
ures), they will be stated in terms of measurable 
parameters such as impact resistance, thermal sta
bility, and chemical stability (including resistance 
to leaching by water). 

The results obtained to date indicate that the 
hazards present before the waste is placed under
ground may be more important in determining the 
proper solid waste form than those encountered 
after the waste is placed underground. 

Site Suitability Criteria 

NRC must develop criteria by which to judge the 
suitability of any site which the DOE selects for a 
HL W repository. A proposed site would be suitable 
if it is capable of containing radionuclides long 
enough to protect the public health and safety and 
if it is acceptable on environmental (including 
socio-economic) grounds. Development of the siting 
criteria began in August 1976 with the formation 
of an NRC Earth Sciences Task Force to identify 



potential limiting conditions. Subsequently, prelim
inary criteria were developed based on earth
science, demographic, and socio-economic factors. 
Those criteria are now being reevaluated and 
revised. A proposed regulation supported by a draft 
environmental impact statement is scheduled to be 
published for comment in the fall of 1978. 

NRC has had three groups independently review 
the preliminary site suitability criteria: a group of 
experts outside the NRC; State legislators and exe
cutives; and the National Academy of Sciences. 

Repository Design Criteria 

The NRC staffis establishing general regulatory 
criteria for Ht W repositories. The criteria will 
include such items as: 

• Quality assurance measures for design and 
construction. 

• Requirements for protection against natural 
phenomena (e.g., tornados, earthquakes, 
floods). 

• Requirements for performance of containment 
barriers. 

• Compatibility between waste forms and con-
tainment media. 

• Nuclear safety (criticality) requirements. 
• Physical protection requirements. 

The NRC staff's assessment of the design o'r 
proposed repository sites or facilities will be stlp-

1 

This ls the Department of Energy's 
conceptual design orthe probable layout 
of a bedded-salt repository for high
level and transuranic wastes. NRC will 
be responsible for the safety reTiew and 
licensing of these facilities. As designed, 
the facility could handle both spent re
actor fuel and high level waste from fuel 
reprocessing. 

ported by transport and systems analysis models 
with which the elements of a proposal can be evalu
ated, and technical procedures which set forth the 
factors to be considered in licensing evaluations 
(e.g., standard review plans). The NRC will also 
establish a level of risk (i.e., radiological perfor
mance objectives) which repositories will not be 
allowed to exceed. 

Review of DOE Proposals 

After the DOE submits a specific waste reposi
tory application to the NRC for license review, 
NRC will use the criteria and assessment tools de
scribed above to determine whether the proposed 
facility can be constructed and operated without 
undue risk to the public health and safety. 
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The DOE-is also preparing a draft generic envi
ronmental impact statement on commercial radio
active waste management. The draft statement will 
address the environmental impacts associated with 
the treatment, storage, transportation and final 
disposition of commercially generated high-level 
and transuranium-contaminated radioactive wastes. 

The NRC will review this statement in detail, 
since it will provide the basis for future DOE 
license applications. NRC's review will be two
pronged: an in-house review which will draw upon 
expertise from throughout the agency; and a review 
by an outside contractor to provide an independent, 
detailed scrutiny of the data and calculations. 
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The DOE statement is expected to be released 
for public review and comment early in 1978. The 
NRC's review will be completed by the end of the 
period allowed for public comment. 

LOW-LEVEL WASTES 

Task Force Recommendations 

As part of the NRC's continuing examination of 
the technical and regulatory bases for the manage
ment of radioactive wastes, and in· response to Con
gressional concerns, an "NRC Task Force Report 
on Review of the Federal/State Program for Regu
lation of Commercial Low-Level Radioactive 
Waste Burial Grounds" (NUREG-0217) was pub
lished in March 1977. 

In developing its recommendations, the task force 
was concerned with the objectives of the low-level 
waste management program, which include estab
lishing a regulatory structure, assuring adequate 
waste disposal capacity without a proliferation of 
sites, assuring long-term care without placing a 
disproportionate burden on a few States, providing 
for Federal and State participation, and examining 
alternative disposal methods. 

The Task Force recommended that the NRC: 

• Initiate action in cooperation with Federal and 
State agencies to increase Federal control over 
the disposal of low-level radioactive waste by 
establishing a Federally administered perpet
ual care program and by requiring joint Fed
eral and State approval of new disposal sites; 
NRC licensing, with State participation, of 

Packages of thorium ore and ore 
residue are loaded and monitored for 
shipment from Kerr-McGee Chemical 
Co. In West Chicago to the licensed 
burial facility at Sheffield, Illinois. The 
ore and ore residues were being shipped 
as part of a program by the licensee to 
remo" some of the more highly concen
trated ores from their facility, which has 
been shut down since 1973. 

current and new disposal sites; Federal land 
ownership for all disposal sites. 

• Accelerate development of regulations, stand
. ards and criteria in cooperation with appro

priate Federal and State agencies. 

• Initiate studies to identify and evaluate the 
relative safety and environmental impacts of 
alternative low-level waste disposal methods 
and assure that no new low-level disposal sites 
are licensed until these studies are completed 
or unless an urgent new need is identified, and 
assure effective use of existing commercial 
burial grounds. 

Commission Program 

Based in part on this report and on 33 public 
comments received on it, the Commission 
announced a program in December 1977 which 
included the following major elements: 

• The NRC staff will accelerate development of 
a comprehensive set of standards and criteria 
for disposal oflow level waste and will 
examine alternatives to shallow land burial, 
the only method used at present. This work 
will be done in cooperation with State govern
ments and with other Federal agencies, includ
ing the Department of Energy, the U.S. 
Geological Survey, and the Environmental 
Protection Agency. 

• Any new land disposal sites will have to be 
fully justified on the basis of need. Additional 
capacity may be needed because of regional· 



needs, equipment limitations, costs and other 
factors. NRC will be working closely with the 
States to which it has transferred licensing 
authority to assure that applications are 
treated in a similar manner whether under 
NRC or State licensing jurisdiction. 

The Commission stated that it was giving consid
eration to the recommendation for increased 
Federal control but was not yet adopting it formally 
as NRC policy. It stated that a number of un
resolved issues needed to be addressed regarding 
this recommendation and that, meanwhile, States 
were adequately protecting the public health and 
safety. The unresolved issues include: 

• Technical, financial and institutional require
ments for long-term care of disposal sites. 

• The respective responsibilities of waste 
generators, site operators, and Federal and 
State governments for the cost of licensing, 
inspection, monitoring and long-term care of 
the disposal sites, and the development of 
methods to assure that costs will be met. 

• Mechanisms for joint Federal and State 
participation in repository siting and licensing. 

• Alternatives to shallow land burial. (The 
nature of a more suitable alternative might 
atf ect whether Federal or State control is 
preferable.) 

Schedule of Major Steps 

The NRC staff's proposed schedule for complet
ing major tasks includes the following: 
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(1) By August 1978-issue proposed waste 
classification regulation for public comment. 

(2) By September 1978-publish report on study 
of alternatives to shallow land burial. 

(3) By October 1980-issue shallow land burial 
regulations and guides in final form (initial 
criteria which will be the basis of the regula
tions will be available by October 1979). 

( 4) By October 1981-issue final regulations and 
guides on alternative methods for low-level 
waste management (initial criteria will be 
available in draft by April 1981). 

Details of the NRC's low-level waste manage
ment program, including a complete schedule, were 
published as NUREG-0240. The NRC staff's 
analysis of public comments on the task force 
report were published as NUREG-0217, Supple
ment I. 

ENVIRONMENT AL IMPACT 
OF THE LWR FUEL CYCLE 

The "Environmental Survey of the Uranium Fuel 
Cycle" (WASH-1248) was published by the Atomic 
Energy Commission in April 1974 to establish a 
technical basis for estimating the environmental 
effects of the uranium fuel cycle attributable to the 
operation of individual light water reactors. 

In October 1976, Supplement 1 to WASH-1248, 
"Environmental Survey of the Reprocessing and 
Waste Management Portions of the LWR Fuel 
Cycle" (NUREG-0116), was published by the 
NRC. The supplement was prepared in response to 
the July 21, 1976 decision by the U.S. Court of 

State legislators and State executhe agency officials discuss siting criteria and licensing procedures at an NRC
sponsored hlgh-le,el-waste management workshop in New Orleans.Similar workshops were held in Philadelphia and 
DenYer. 
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Appeals, D.C. Circuit, remanding to NRC the 
reprocessing and waste management portions of the 
fuel cycle rule. (The Supplement is discussed in de
tail on page81ofthe1976 NRC Annual Report.) 

Following public review of the Supplement, NRC 
published, as NUREG-0216, the stafrs responses 
to the many comments received. At the same time, 
proposed changes to Table S-3 were published (42 
FR 13803). ~ public rulemaking hearing on the 
changes to Table S-3 was scheduled to begin in 
January 1978. 

NRC's plans for revising WASH-1248 are 
discussed in Chapter 3. 

COMMUNICATION 
AND COOPERATION 

Congressional and State Hearings 

NRC has provided information to aid Congress 
and State governments in their consideration of the 
management of nuclear wastes, which has become 
a topic of considerable interest to them. During the 
past year, for example, NRC provided testimony 
for various Congressional hearings (as indicated in 

The Enrico Fermi Atomic Power Plant Unit I, aboYe.was ef
fectively decommissioned in 1974. The eastern Michigan reactor 
has been mothballed in the containment building, and an oil-fired 
boiler is now used with the plant's turbine generator to produce 
electricity during peak loads. 

The Elk River (Minnesota) Reactor, right, was shut down in 
1968. The reactor and reactor building were completely disman
tled and removed from the site. 

Chapter 12) and also for hearings by the Oregon 
Energy Facility Siting Council, the California 
Energy Resources Conservation and Development 
Commission, and the Wisconsin Legislature's 
Committees on Environmental Protection and Solid 
Waste Management. 

Conference on Public Policy Issues 

In October 1976, the NRC, along with the Energy 
Research and Development Administration, the 
Na ti on al Science Foundation, the Council on 
Environmental Quality, and the Environmental 
Protection Agency, sponsored a conference on 
Public Policy Issues in Nuclear Waste Manage
ment in Chicago, Illinois. Possible goals for nuclear 
waste management were presented by an NRC task 
force. The final report of that task force will be 
published for comment early in 1978. 

Regional Workshops 

NRC recognizes that the States have a significant 
interest in, and can make a substantial contribution 
to, the development of H L W regulations, particu: 
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larly with respect to site suitability criteria. 
Accordingly, three regional workshops were held in 
September 1977 to facilitate State review of pre
liminary drafts of proposed site suitability criteria. 
Information developed at the workshops will be 
considered in preparing the draft environmental 
impact statement in support of the criteria. 
NRC also is developing procedures for State par
ticipation in the licensing process for waste facili
ties. This will be supplemental to the traditional 
opportunities for participation in hearings and 
comments on environmental statements. 

DECOMMISSIONING 
NUCLEAR FACILITIES 

Public Concern 

Increasing public concern has been expressed 
about radiation hazards and economic considera
tions involved in decommissioning nuclear facilities 
and sites after the end of their useful lives. 

Decommissioned facilities and sites must be 
decontaminated (freed from radioactivity) to levels 
suitable for unrestricted use, or put in a protected 
state to ensure that the public is not endangered. 
The decommissioning of reactor facilities has been 
relatively well developed. Since 1960 more than 50 
reactors, including five licensed power reactors, 
have been decommissioned, either by "mothball
ing," entombment, dismantlement or a combina
tion of these methods. 

As several more commercial nuclear power 
plants, as well as other facilities, will be nearing the 
end of their operational lives at the end of the next 
decade, the NRC has underway a broad-based as
sessment, including technical and economic studies 
aimed at more clearly defining the procedures and 
financial requirements involved in decommission
ing all types of nuclear facilities. 

The issues involved and the possible solutions 
can be considered in the context of recommenda
tions made by the General Accounting Office 
(GAO) in a report issued June 16, 1977, entitled, 
"Cleaning Up the Remains of Nuclear Facilities
A Multibillion Dollar Problem." 

Financial Planning 

GAO's first recommendation was that NRC 
require specific plans for decommissioning at the 
time oflicensing, including a description of the 

decommissioning method to be used and of a fund
ing mechanism by which facility owners would pay 
the costs of decommissioning. 

7: 

NRC's decommissioning policies, practices, 
rules and regulations are presently undergoing 
rigorous examination to alleviate any inconsisten
cies, differences and deficiencies. NRC is also 
sponsoring studies by Battelle Pacific Northwest 
Laboratories (PNL) of the environmental effects, 
radiological effects, costs and appropriate radio
activity limits associated with decommissioning. 
Final reports are expected in the spring of 1978 for 
pressurized water reactors, a year later for boiling 
water reactors, and over the next two and a half 
years for each of six fuel cycle facilities under study. 
PNL and the NRC staff also are reviewing a study 
by the Atomic Industrial Forum (AIF) on the 
decommissioning of nuclear power facilities. 

A generic environmental impact statement on 
uranium milling, which NRC expects to issue in 
August 1978 (See Chapter 3), looks closely at the 
management of mill tailings, the major considera
tion in decommissioning this type of facility. 
Pending issuance of the statement and the issuance 
of new regulations, NRC requires applicants for 
new or renewed uranium mill licenses to develop 
and commit themselves to a tailings management 
plan, to submit a decommissioning plan and to 
provide a financial surety arrangement which 
assures execution of the plan. 

Similarly, for fuel cycle facilities other than mills, 
the NRC requires applicants for new or renewed 
licenses to prov!de decommissioning plans and 
financial arrangements for carrying them out. The 
staff is exploring what statutory or regulatory 
changes are needed to formalize these arrange
ments. 

The NRC has not required that specific financial 
arrangements be made for the decommissioning of 
power reactors because the utility companies in
volved are financially stable and the costs of decom
missioning are very small within the scale of their 
operations. Prior to issuance of an operating li
cense, the NRC determines that the applicant has 
the capability for financing decommissioning. In 
testimony before the Environment, Energy and Na
tural Resources Subcommittee of the House Gov
ernment Operations Committee on September 13, 
1977, the NRC presented a preliminary analysis 
using cost data from the recent Atomic Industrial 
Forum study. This indicated that the cost of moth
balling a power reactor unit assumed to start up in 
1985 (with option of delayed dismantling), amor
tized over a 30-year period, would be about 0.1 per
cent of the cost of generating electricity. 

The NRC staff presently requires that specific 
decommissioning plans be submitted prior to 
beginning any decommissioning actions. This will 
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allow the licensee to take advantage of state-of-the
art technology and the latest rules and regulations. 
However, as a result of an examination of present 
policy now under way, it may be decided that this 
requirement will be imposed before an operating 
license is issued. 

More difficult judgments are involved in estimat
ing costs of terminating operations-presumably 
including decommissioning-of currently operating 
power facilities, and studies now under way will as
sist in identifying the most viable financial routes. 

Radiation and Contamination Standards 

GAO's second recommendation was that NRC 
determine the acceptable levels for induced radia
tion and surface contamination from decommis
sioned facilities consistent with environmental 
standards being developed by the Environmental 
Protection Agency. 

NRC agreed in principle with this recommenda
tion and noted that some actions had already been 
taken in this regard. The Battelle PNL study, 
referred to above, will be used in developing accept
able radiation and contamination levels. These 
must be consistent with EPA standards since EPA 
is responsible for setting standards for the protec
tion of the environment from all sources of radia
tion. Meetings between the NRC and EPA staffs 
to coordinate their respective programs in waste 
management have been taking place at regular 
intervals. 

Facilities Licensed by States 

GAO's third recommendation was that NRC 
encourage States to follow its lead in adopting 
comprehensive decommissioning planning for 
facilities under State control. 

Agreement State practices for decommissioning 
the facilities which they license (for example, 
manufacturers ofradiopharmaceuticals, industrial 

laboratories and academic institutions) are gener
ally consistent with NRC practices, and NRC will 
encourage Agreement States to continue following 
NRC's lead in this area. 

The NRC currently lacks regulatory authority 
over naturally occurring and accelerator-produced 
radioactive materials, which are responsibilities of 
the States. In March 1976, the NRC formed a task 
force to review regulatory responsibilities in this 
area. Its report (NUREG-0301), published and dis
tributed for public comment on July 20, 1977 ,- rec
ommends that the NRC seek legislation which 
would give it authority to regulate these materials. 
The staff is preparing recommendations to the 
Commission on the matter. 

Lead Agency for All Decommissioning 

The GAO also recommended to the Congress 
that it designate the NRC as lead Federal agency 
to approve and monitor an overall decommissioning 
strategy for all nuclear facilities, while the Depart
ment of Energy continues the research and develop
ment aimed at finding alternative methods of 
decommissioning and decontamination. The GAO 
stated its belief that "NRC is uniquely suited for 
the lead role because of its charter to independently 
regulate commercial nuclear activities to assure 
public health and safety," and that placing this 
responsibility with the Commission would "add to 
the credibility of Federal regulation over nuclear 
energy." 

The NRC supports the general principle that all 
decommissioning activities should be consistent. It 
holds the view, further, that decommissioning is a 
problem in the management of radioactive wastes 
and that waste management problems, which are 
national in scope and pose long-term potential 
hazards, require comprehensive and uniform 
national policies. It is noted, however, that NRC 
has no regulatory authority over most facilities of 
the Department of Energy, and would require 
specific legislative authority to review DO E's 
decommissioning activities and to prescribe actions 
consistent with an overall waste management plan. 



Inspection and Enforcement 

The inspection and enforcement program is an essential ele
ment of the Nuclear Regulatory Commission's regulation of the 
use of nuclear facilities and materials. The basic mission of the 
NRC Office of Inspection and Enforcement is to ensure, primarily 
by field inspection and investigation and by enforcement actions, 
that materials and facilities under NRC jurisdiction are con
structed and used in a manner which protects the public health 
and safety and the environment and ensures the safeguarding of 
nuclear materials and facilities. The regulatory program is de
signed to verify that licensees perform in accordance with applica
ble sections of the Federal statutes, Commission regulations, 
and Commission-issued licenses and permits. When situations are 
identified where licensees are not adhering to these requirements 
or are conducting operations that might endanger the public or the 
environment, or adversely affect the common defense and secu
rity, enforcement action is taken. 

Scope of the Program 

The Office of Inspection and Enforcement carries out inspec
tions, investigations and, where indicated, enforcement actions 
related not only to NRC licensees, but also to contractors and 
suppliers oflicensees, as well as to applicants for licenses and 
others. The objectives of these activities are: 

• To determine whether licensees comply with NRC require
ments including rules, regulations, orders and license pro
visions. 

• To identify conditions that may adversely affect public health 
and safety, the common defense and security, the environ
ment or the safeguarding of nuclear materials and facilities. 

• To provide information that may assist in developing a basis 
for recommending issuance, denial, or amendment of an 
authorization, permit or license. 

• To determine whether suppliers of nuclear safety-related 
services, components and equipment have implemented 
quality assurance programs that meet NRC criteria. 

In addition, NRC investigates incidents, accidents, allegations 
and other unusual circumstances involving matters that may be 
subject to NRC jurisdiction, in order to ascertain the facts and to 
take or recommend appropriate action. 
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To evaluate and to inform are important aspects 
of inspection and enforcement operations. The Of
fice communicates with other parts of NRC, the 
government, licensees and the public concerning 
events or conditions that present a potential or ac
tual threat to public health and safety, the environ
ment, or the safeguarding of nuclear materials and 
facilities. The Office evaluates the results of inspec
tions, investigations, inquiries, enforcement actions 
and reports by licensees and other organizations in 
order to: 

• Determine the adequacy oflicensee perform
ance. 

• Understand what has transpired and provide a 
basis for taking or recommending appropriate 
action. 

• Verify the effectiveness of the inspection, in
vestigation and enforcement programs. 

• Identify areas where changes in the regulatory 
process should be considered. 

The NRC enforcement effort consists of a clearly 
spelled out, evenly applied program of deterrents 
which escalates according to the nature of the viola
tion and the licensee's past history of noncompli
ance. A comprehensive statement of this enforce
ment policy is distributed to all new licensees. 

The inspection functions cover the range of 
NRC-licensed activity, involving both reactors and 
nuclear materials. Reactor-related activities include 
inspection of the construction and operation of nu
clear power plants and the operation of research 
and test reactors. In addition, NRC inspects the 
operations of the contractors and vendors that sup
ply equipment, components and services to power 
reactors under construction and in operation. · 
Nuclear materials activities include the construc
tion and operation of uranium mills; fuel fabrica
tion, processing and reprocessing plants; waste dis
posal facilities; and radiography and medical uses 
of radioactive material. The safeguarding of such 
material while in transit is also subject to NRC 
inspection and evaluation. 

The Organization 

The NRC Office of Inspection and Enforcement 
consists of a headquarters, located in Bethesda, 
Md., and five regional offices, located in or 
near Philadelphia, Atlanta, Chicago, Dallas, and 
San Francisco. (See Appendix l for description of 
organization.} The headquarters staff develops the 
inspection program; assures the technical adequacy 
of enforcement actions; prepares notifications of 
incidents and generic issues; provides management 

and technical support to the individual regions and 
monitors and appraises their program; develops 
policy, criteria and program requirements for en
forcement and investigations; manages investiga
tions conducted from headquarters; coordinates the 
enforcement program and assures that enforcement 
decisions meet criteria; and develops the procedures 
for response to incidents. 

The inspection program is conducted fronftbe 
five regional offices to which about 80 percent of the 
Office's total staff is assigned. In each of the re
gional offices, inspectors are organized into func
tional groups. Each region has a reactor construc
tion inspection branch; reactor operation inspec
tion branch; and a branch devoted to health physics, 
including environmental protection and materials 
licensee safety. Regions I, II, III and V also have a 
safeguards inspection branch. Region IV (Dallas} is 

· the only region with a licensee contractor and ven
dor inspection program. 

The Inspection and Enforcement Programs 

The government-industry approach to the inspec
tion of nuclear power plants provides for multiple 
levels of inspection and verification. The NRC in
spection program is based on the premise that the 
licensee is responsible for assuring that a facility is 
operated safely and in compliance with NRC re
quirements. NRC verifies that the licensee has 
established the management control systems neces
sary to meet its regulatory responsibilities. 

The inspection pattern for the nuclear industry is 
pyramidal (see diagram on next page}, with each 
level of activity verified, inspected or audited by 
those above. The NRC inspection effort is essen
tially the apex of this pyramid of inspection, i.e., 
NRC performs the last in the series of inspections 
and audits conducted by many different groups. 
NRC inspection manpower is usually far less than 
that oflicensees and contractors, and NRC inspec
tors cannot possibly inspect all components and 
activities. Instead, they probe the "pyramid" to the 
depth necessary to determine whether the licensee's 
activities and those of the contractors are properly 
performed. 

The inspection program consists of two major 
components: a preventive or routine inspection 
component, and a reactive inspection component. 
Routine inspections examine a sample of the total 
activities performed by licensees and their contrac
tors, concentrating on determining the effectiveness 
of quality assurance systems. To gather informa
tion for their evaluation, NRC inspectors employ a 
variety of techniques: they may observe work in 
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progress; check records of all types; interview peo
ple; and, where appropriate, make direct measure
ments. 

Reactive inspections are conducted in response to 
information received by NRC regarding conditions 
or occurrences at licensed industry facilities. Such 
information may come from routine NRC inspec
tions; from an applicant, licensee, contractor or 

• supplier; or from a licensee employee or other 
member of the public. The NRC response to the 
information depends upon the significance of the 
particular condition, event or allegation, as deter
mined by NRC's independent in-depth investiga
tions. 

From an enforcement standpoint, each item or 
condition examined during an inspection or an in
vestigation falls into one of four categories: (I) it is 
acceptable; (2) it does not comply with Commission 
rules and regulations or specific license conditions; 
(3) it deviates from a licensee commitment which is 
not a regulatory requirement; or (4) more informa
tion is needed to determine the category in which 
the finding lies. Each instance of noncompliance is 
also categorized according to its relative signifi
cance. The three categories of noncompliance in 
decreasing order of seriousness are: a violation, an 
infraction, and a deficiency. 

Since NRC places great emphasis on the licens
ee's own effort to identify items which need to be 
corrected, enforcement action is not usually taken 
for noncompliance items which are identified by a 
licensee's internal audit program, provided the 
licensee adequately corrected the problem· and it 
did not cause a significant safety-related event. 
However, NRC attaches considerable significance 
to noncompliance items which it directly identifies. 

In view of the requirement for multiple levels of in
spections and audits under a licensee's quality 
assurance program, NRC's identification of a non
compliance item carries with it broader implica
tions regarding the effectiveness of the licensee's 
quality assurance program. For this reason, licens
ees are not only required to correct the particular 
problem identified, but also to correct the defici
encies in the quality assurance program which al
lowed the situation to exist. 

INSPECTION ACTIVITIES 
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The workload of the Office of Inspection and En
forcement is determined by the number of inspec
tions required to meet program objectives. (Inves
tigations and enforcement actions generally derive 
from inspections.) The three major inspection pro
gram areas are those concerned with reactors, fuel 
facilities, and materials and safeguards. 

NRC has identified several ways to improve the 
effectiveness of the inspection program. First, in
creasing the amount of time inspectors spend onsite 
will provide increased opportunity to observe and 
measure licensee activities, verify licensee compli
ance, prevent safety-related problems, and respond 
to incidents and events. In addition, inspectors will 
gain an improved knowledge of the plant that al
lows for better technical judgment and more effi
cient inspection. A program to use resident inspec
tors will increase onsite time. (This program is 
discussed later in the chapter.) NRC also intends to 
increase the proportion of inspections that are un
announced. 

Another goal of the Office is to increase the num
ber of inspectors as a percentage of the total staff. 
This percentage increased from 55 percent in 1976 
to 57 percent in 1977; the projection for 1978 is 60 
percent. 

During fiscal year 1977, the 87 inspectors as
signed to nuclear power plants under construction 
conducted I, I 02 inspections at these facilities. 
There were 75 reactors under construction during 
this period. A total of 1,630 safety inspections were 
performed by the 124 inspectors assigned to nuclear 
reactors licensed to operate. There were 67 reactors 
with operating licenses. Twenty-one fuel facility 
inspectors performed 154 inspections at the 38 
licensed fuel facilities. Thirty-five inspectors con
ducted 2,732 inspections of materials licensees. 
There was a total of 8,703 nuclear materials licens
ees. In addition, 231 inspections of vendors were 
performed by the 20 inspectors assigned in this 
area. A total of 168 vendor organizations were in
spected. Finally, 397 safeguards inspections were 
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performed at various facilities by the 51 inspectors 
assigned to make them. 

Power Reactor Inspection 

Nuclear power plant inspections cover the four 
phases of a facility's life: 

( 1) Preconstruction activities, when inspections 
focus on the applicant's quality assurance 
program for the design and procurement of 
safety-related systems and components. 

(2) The construction period, during which NRC 
inspects to verify conformity with the design, 
the suitability of the materials used, and the 
adequacy of fabrication and construction 
activities. 

(3) The preoperational testing and startup phase, 
which involves intensive NRC inspections to 

An electrical relay panel of a nuclear power plant under con
struction is checked by an NRC Inspector against the approved 
design. During the construction of a nuclear plant, approximately 
150 site •isits are made by an NRC inspector. 

determine whether the plant will operate as 
designed and to review personnel plans, 
training, and qualifications. 

(4) Operational phase, with periodic inspections 
made throughout the facility's life to ascer
tain whether the licensee is operating the re
actor safely, responsibly, and in compliance 
with NRC requirements. 

Research and Test Reactor Inspection 

A comprehensive inspection progra~ for re
search and test reactors was implemented in Janu
ary 1977. The overall objective of the program, like 
that of the power reactor program, is to establish a 
basis for determining whether activities at a facility 
are conducted safely and in accordance with regu
latory requirements. Because of the variation in 
requirements placed on different classes of research 
and test facilities, the inspection program empha
sizes the importance of assuring the overall safety 
of the facility as well as conformance to NRC 
regulations. The program applies to all classes of 
research and test reactors and critical facilities. 
During fiscal year 1977, 135 inspections were per
formed at the 73 research and test facilities. 

Licensee Contractor and Vendor Inspection 

Equipment malfunctions in reactor facilities can 
often be attributed to errors in the selection, design 
or fabrication of equipment. Because of this, the 
Licensee Contractor and Vendor Inspection Pro
gram (LCVIP) was established in 1974 to minimize 
the number and significance of such events and to 
assure conformance with NRC's quality assurance 
criteria specified in 10 CFR 50, Appendix B. The 
goal of the LCVIP is to improve nuclear power 
plant safety by assuring that vendor organizations 
(architect engineers, nuclear steam system sup
pliers, and component manufacturers) produce 
products and services that meet safety require
ments. The contractor and vendor organizations 
provide engineering designs, safety-related services 
or hardware products, such as vessels, piping, valves 
and electrical components and instrumentation. 
Vendor quality assurance programs are inspected 
directly by NRC. This, however, does not remove 
the responsibility for product acceptance examina
tions from the individual licensee. As mentioned 
earlier, the NRC Region IV Office (Dallas) carries 
out the vendor inspection program. 
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Fuel Facility and Materials Inspection 

There are nearly 9,000 organizations that possess 
NRC licenses associated with fuel facility and nu
clear material activities. Fuel facilities are those 
plants specifically designed to store irradiated 
(spent) fuel elements; reprocess spent fuel and 
process plutonium and uranium; fabricate fuel; and 
perform hexafluoride conversion and uranium mill
ing operations. Materials licenses include licenses 
for waste disposal; radiopharmaceuticals manufac
ture; radiography; medical and industrial uses of 
radioisotopes; and academic programs. 

The frequency of inspection of these facilities 
varies according to their potential hazard to the 
health and safety of users and the general public. 
For example, the inspection program for plutonium 
facilities requires four inspections of the facility's 
operations and two radiological safety inspections 
per year, while that for radiography requires one 
radiological safety inspection per year. 

Program improvements over the past year in
clude closer coordination between the Office of In
spection and Enforcement and the Office of Nuclear 
Materials Safety and Safeguards in renewing li
censes. Procedures have also been developed to as
sure complete and safe disposal of nuclear materials 
before a materials license is terminated. 

Safeguards Inspection 

The two types of safeguards inspections-ma
terials accountability and physical protection-are 
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conducted at nuclear reactors, fuel cycle facilities, 
and at the other facilities that are licensed to possess 
or ship special nuclear materials. The inspectable 
activities include those measures that: ( 1) assure 
physical protection of nuclear reactors and fuel 
cycle facilities against theft of nuclear material or 
the creation of a radiological hazard through sabo
tage; (2) control and account for special nuclear 
materials to detect whether material has been 
stolen; and (3) protect special nuclear materials 
that are shipped from one licensee to another, ex
ported or imported. 

Material Control and Accountability Inspection. 
Material accounting inspections are conducted to 
determine whether the licensee's program assures 
adequate control and accounting of special nuclear 
material. In addition, the NRC inspects licensed 
export and import shipments of special nuclear ma
terial to review materials control and independently 
verify the quantity and type of material shipped. 

Both destructive and nondestructive assay tech
niques are used to monitor special nuclear material 
inventories. NRC has expanded its effort to develop 
a mobile measurement capability. Three NRC re
gional offices have nondestructive assay vans that 
provide the opportunity to conduct onsite sampling 
of licensee material. 

Physical Protection Inspection. Physical protec
tion inspections are concerned with the level of pro
tection against theft, diversion and sabotage at fixed 
licensee sites and while nuclear materials are in 
transit. NRC inspectors examine all elements of a 
licensee's security program to assure both effective-
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ness and conformance to license specification. Ma
terials in transit are also subject to NRC monitor
ing. This includes unannounced inspections at the 
points of origin or transfer, or at the destination, 
and observation or surveillance by NRC inspectors 
at any point along the shipment route. 

Inspector Training and Qualifications 

NRC inspectors are highly qualified by academic 
education, specialized training and experience to 
perform these various types of inspections. More
over, the scope of the regulatory program demands 
a wide variety of skills and inspectors have had 
training and experience in one or more disciplines, 
including plant design; construction testing and 
operation; quality assurance; metallurgy; electrical 
and instrumentation systems; concrete; welding; 
health physics; physical protection; materials meas
urements; and nuclear criticality safety. 

To assure that each inspector has reached a high 
level of proficiency, NRC is establishing compre-

During periodic unannounced inspections, NRC safeguards 
inspectors check the physical security facilities of a licensee's 
plant, including the intrusion monitoring area, possible routes of 
surreptitious access to the plant, and an explosives detector deTice. 

hensive training and qualification programs for in
spectors. Inspectors receive training in power plant 
design and operation, inspection techniques, physi
cal security, materials accountability, waste mate
rials management, and in each of the major 
construction technology areas, including welding, 
concrete, nondestructive testing, quality assurance, 
electrical systems and instrumentation. Each pro
gram combines formal classroom courses, pro
grammed self-study and on-the-job training to 
provide the necessary knowledge and skills. 

During fiscal year 1977, a total of560 inspectors 
and other NRC employees attended the training 
courses. NRC inspectors received 49 student weeks 
of basic orientation training and 484 student weeks 
of reactor and construction technology training. 

INVESTIGATIONS 

A significant part ofNRC's inspection effort is 
involved in responding to reports of radiation inci-. 
dents, abnormal occurrences, equipment problems, 



and allegations of improper or unsafe operations. 
Although many of these events prove to be minor 
and can be reviewed during scheduled inspections, 
some require special response. In these cases, a spe
cial inspection is scheduled or, when appropriate, 
an immediate, full investigation may be initiated. 
During fiscal year 1977, 80 investigations were 
conducted by the NRC Office of Inspection and En
forcement. Nine involved exposures oflicensee per
sonnel as a result of radiation incidents; 53 dealt 
with allegations of improper or unsafe working 
conditions, operations or construction ·activities; 
two concerned alleged loss of material; one involved 
the release of radioactive material in an unrestricted 
area; and the remaining 15 involved other matters. 
In 36 of the 80 investigations, licensees were cited 
for failure to meet NRC requirements. 

In addition, a number of significant special in
vestigations were conducted or concluded during 
the year. These are summarized below. 

North Anna Power Station 

The North Anna Power Station is owned by the 
Virginia Electric Power Company, Richmond, Va., 
and is located on the North Anna River in Louisa 
County, approximately 40 miles north of Rich
mond. On August 13, 1976, a major NRC investi
gation was initiated, based on 52 allegations con
cerning installation of piping systems at Units 1 
and2. 

As a result of the investigation, 12 of the allega
tions were substantiated. Eight involved the instal
lation or identification of work in a manner that 
was contrary to that shown on drawings. In all 
cases of incorrectly identified or installed equip
ment, the equipment was associated with auxiliary 
piping systems that have some safety-related func
tions but are not within the reactor coolant pressure 
boundary. Because of an implication that some 
pipefitters knowingly performed work incorrectly, 
NRC added several phases to its investigations of 
Unit l piping systems important to the integrity of 
the reactor coolant pressure boundary and of other 
safety-related piping. These inspections followed 
the NRC construction inspection procedures with 
appropriate modifications to reflect the status of 
construction. The inspections, which are normally 
performed over a two-to-three year period, were 
conducted between September 21, 1976 and No
vember 5, 1976. This concentrated inspection effort 
identified several particular problems, including 
failure to follow procedures contained in the licens
ee's quality assurance programs. The licensee has 
initiated corrective actions that will be evaluated 
during future NRC inspections. 

Beatty Waste Burial Facility 

The results of a major investigation conducted in 
1976 at the radioactive waste disposal facility in 
Beatty, Nev. (see NRC Annual Report 1976 for 
details) were conveyed to the Department of Jus
tice to determine whether any Federal criminal 
statutes were violated. The Justice Department 
completed its investigation in May 1977, and the 
company was fined $5,000 on each of two counts of 
failure to confine the use of byproduct materials to 
the locations specified in the license. The company 
pleaded no/o contendere. At the request of the li
censee, the NRC license was terminated. 

ENFORCEMENT ACTIVITIES 

An enforcement action is taken by the NRC in 
response to reports of noncompliance. Severity of 
the action is based on the seriousness of an item of 
noncompliance; the seriousness of several related 
circumstances; simultaneous items of noncompli
ance; or on a licensee's previous compliance record. 
Several threshold levels ofNRC action are pro
vided to allow flexibility in the enforcement action 
response: 

• Written Notices of Violation are provided for 
all noncompliance with NRC license condi
tions. 

8. 

• Civil monetary penalties are provided as an in
centive for licensees to assure compliance on a 
continuing basis. They are considered for li
censees that evidence significant or repetitive 
items of noncompliance. These are generally 
issued when a Notice of Violation has not been 
effective. Civil penalties may also be imposed 
for certain first-of-a-kind violations. 

• Orders to "cease and desist" operations, or for 
modification, suspensibn, or revocation of 
licenses, are used to deal swiftly and conclu
sively with licensees who do not respond to 
civil penalties or to deal with violations that 
constitute a significant threat to public health 
and safety or to the common defense and 
security. 

Tables l and 2 summarize the enforcement ac
tions taken during the report period. 

GOALS AND INITIATIVES 

Revised Inspection Program 

During 1977, the Commission authorized the 
Office of Inspection and Enforcement to proceed 



84 

Table 1: Civil Penalties Imposed-FY 1977 

LICENSEE 

I. Astrotech, Incorporated, Harrisburg, Pa. 
2. Globe X-Ray Services, Inc., Tulsa, Okla. 
3. Virginia Electric Power Co., Richmond, 

Va,. 

4. Northeast Nuclear Energy Co., Hartford, 
Conn. 

5. Pittsburgh-Des Moines Steel Co., Pitts
burgh, Pa. 

6. Radiation Technology, Inc., Rockaway, 
N.J. 

7. Arnold Greene Testing Laboratories, Inc. 
Natick, Mass. 

8. Atlantic Research Corp., Alexandria, Va. 

9. Luminous Processes, Inc., New York, N.Y. 

I 0. Duke Power Company, Charlotte, N .C. 

11. Nuclear Fuel Services, Inc., Erwin, Tenn. 

12. Pittsburgh Testing Laboratory, Pittsburgh, 
Pa. . 

13. Public Service Company of Colorado, 
Denver, Colo. 

14. Pacific Gas and Electric Co., San Fran
cisco, Calif. 

15. Commonwealth Edison Co., Chicago, Ill. 

AMOUNT 

$ 6,600 
$ 8,400 

$31,900 

$15,000 

$ 2,000 

$ 4,800 

$ 4,500 

$ 8,600 

$ 3,250 

$16,000 

$53,000 

$ 2,000 

$ 8,000 

$ 7,500 

$21,000 

REASON 

Multiple failures in radiation safety prog;am 
Overexposure of individual 
Construction piping and welding noncompli

ances. Failure of quality assurance orogram. 
(See discussion in Chapters 2 and 12.) 

Unplanned reactor criticality at Millstone. 
Unit 1. Senior Reactor Operator license sus
pended. (Sec discussion in Chapter 7 .) 

Whole body and extremity exposure in excess 
of regulatory limits. Matter pending before 
Administrative Law Judge. 

Failure to notify the Regional Office of an inci
dent involving cobalt activity in an irradiator 
pool; inadequate instructions to employees; 
failure to limit radiation levels in unrestricted 
areas. Matter pending before Administrative 
Law Judge. 

Whole body and gonadal exposure in excess of 
regulatory limits. 

Two exposures in excess of regulatory limits. 
Failure to follow safety procedures in radia
tion area. Matter pending before Administra
tive Law Judge. 

Inadequate evaluation of airborne radioactive 
materials and excessive contamination in re
stricted and unrestricted areas at facility in 
Ottawa, Illinois 

Release of more than three curies of radioac
tivity from contaminated secondary system 
at the Oconee Nuclear Station, Units 1, 2 
and3. 

Failure to implement required physical security 
program. 

Whole body exposure of a member of the gen
eral public. 

Physical security noncompliance items at the 
Ft. St. Vrain Nuclear Generating Station. 
(See discussion in Chapter 7 .) 

Two exposures in excess of regulatory limits at 
H~mboldt Bay, Unit 3. 

Personnel errors resulting in a water hammer 
followed by actuation of the safety injection 
system at the Zion station; dummy signals in
serted in the reactor protection system logic 
masked significant parameters related to the 
reactor coolant system. 
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Table2: NRC Enforcement Orders-FY 1977 
LICENSEE DATE TYPE REASON 

Nuclear Energy Services, 11/5/76 Show Cause Whole body exposures of three 
Inc., CON AM Inspection License Suspension individuals during field radi-
Division, Houston, Tex. ographic operations. Re-

scinded, Nov. 12, 1976 after 
corrective actions had been 
taken. 

G. A. Doehncr, M.D. 12/1/76 Show Cause Failure to submit certain in-
Freehold, N.J. formation requested by the 

Commission on teletherapy 
unit. Information submitted 
and order rescinded, Dec. 8, 
1976. 

International Chemical and 12/7/76 Terminating Proceedings Terms of June l, 1968 order for 
Nuclear Corporation disposition of special nuclear 
U.S. Nuclear Division material and dccontamina-
Irvine, Calif. tion of facilities and equip-

ment had been met. 

Lewis T. Crosse, 12/20/76 Show Cause Senior Reactor Operator failed 
Stonington, Conn. License Suspension to adequately direct licensed 

activities and observe condi-
tions of reactor license. Fail-
urc resulted in unplanned 
criticality and reactor trip. 
Rescinded on February 25, 
1977 after recertification and 
reexamination. (See discus-
sion in Cha pt er 7.) 

Babcock and Wilcox Com- 2/28/77 Requiring Special Recon- Order issued as a result offind-
pany, Lynchburg, Va. ciliation of Highly en- dings of three material con-

riched uranium trol and accountability in-
inventory. spections conducted at 

Apollo, PA and Leechburg, 
VA facilities. (See discussion 
in Chapters 7 and 12.) 

Ohmart Corporation 4/7/77 Show Cause Inadequate operating proce-
Cincinnati, Ohio License Suspension durcs for preventing expos-

ure. Existing operations 
posed immediate threat to 
employee health and safety. 
Rescinded April 18, 1977 af-
tcr licensee took corrective 
action. (Sec discussion in 
Chapter 7.) 

Universal Testing Com- 4/12/77 Show Cause Order issued as a result of in-
pany, Salt Lake City, Utah vestigation into suspected un-

authorized use of by-product 
material by unauthorized in-
dividual. Rescinded June 17, 
1977 after licensee complied 
with terms of order. 

Bionic Instruments, Inc. 9/3/77 Immediate License Suspcn- Improper storage of cobalt 50 
Bala-Cynwyd, Pa. sion source. 

Show Cause 

Radiation Technology, Inc. 9/23/77 Immediate License Suspcn- Employee exposure to about 
Rockaway, N.J. sion 170rcms. 
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with a revised inspection program that will place 
NRC resident inspectors full time onsite at power 
reactors and at major fuel cycle facilities. This pro
gram includes three major elements: (I} resident 
inspectors; (2) performance appraisal teams that 
will provide national (as opposed to regional) per
spective on licensee performance and the effective
ness of the inspection program; and (3) expanded 
direct measurement oflicensee activities and in
creased observation oflicensee operations. 

In 1974, NRC initiated a two-year trial program 
designed to test the concept of resident inspectors. 
The trial program involved placing an NRC inspec
tor at Two Rivers, Wisconsin, to inspect the Point 
Beach and Kewaunee.sites, and at Benton Harbor, 
Michigan, to inspect the D. C. Cook and Palisades 
sites. The trial was completed in late 1976 and 
evaluated to determine its costs and benefits. The 
program demonstrated the feasibility of using 
resident inspectors and served as the precursor of 
the expanded resident inspection program. 

Specifically, the analysis of the trial showed that: 

• Inspector effectiveness was improved through 
increased direct observation of facility opera
tions. Since the inspectors spent more time at 
the site, they could directly observe more of 
the licensee activities as they were performed. 
Therefore, they did not place as much reliance 
on reviewing records in evaluating the ade
quacy of facility operations. 

• NRC's awareness of facility status was en
hanced because the inspector was onsite more 
often. In addition, NRC's ability to respond to 
an event or incident was improved. The plant's 
accessibility to the inspector, coupled with in
creased knowledge of the facility and its man
agement, facilitated an accurate and timely 
reporting of problems to the Regional Office 
and Headquarters. 

• Inspectors developed a greater familiarity with 
plant systems and operating procedures. As a 
result, licensees devoted less effort to obtain
ing information for the inspector. Licensee ac
ceptance of the inspector resulted in freer 
access to the facility and the operating level 
personnel. This increased the independence of 
the overall inspection effort. · 

• Licensee attention to NRC requirements was 
enhanced as the onsite time of the NRC in
spectors was increased. 

• There was no indication of loss of inspector 
objectivity associated with the trial program. 

The revised inspection program affords a bal
anced examination of licensee activities that con
tribute to safety, safeguards and environmental 
protection. The resident inspectors will determine 

whether licensee safety, safeguards and environ
mental protection activities are adequate and, by 
observing selected activities, will verify that they 
are conducted properly and at the required fre
quency. Specific technical support will be provided 
by regionally based technical specialists. 

In addition, the inspection program conducted 
by the resident inspector will be complemented by 
a performance appraisal program that will assess, 
on a national basis, the safety performance of elec
tric utilities that operate nuclear power plants. Per
formance appraisal will involve assessment teams 
which will make in-depth measurements of various 
aspects of reactor construction and operation. The 
teams will analyze inspection and licensee reports 
to identify potential weak spots and correct devel
oping problems before they present a threat to the 
public. The teams will also examine the perform
ance of the resident and regional inspectors to as
sure uniformity and objectivity in the NRC inspec
tion program. Thus, the performance appraisal 
team will provide a national perspective of both 
licensee and NRC inspection performance. 

As the new program develops, resident, regional 
and performance appraisal inspectors will perform 
an increasing number of independent confirmatory 
tests or ineasurements at the licensee's site. While 
some radiological measurements have been per
formed since the early 1970's, NRC is considering a 
substantial increase in other areas such as nonde
structive examination (radiography, ultrasonic test
ing, etc.} and instrum.ent calibration. The purpose 
of these measurements will be to gain greater con
fidence that the licensee's quality assurance system 
is performing properly. · · 

In addition, NRC believes there is more informa
tion to be gained about the effectiveness of manage
ment controls through observation of an operation 
or a test in progress than by solely examining rec
ords of operations and tests. Thus NRC is consid
ering increasing observation ofpreoperational 
tests, power ascension tests, surveillance tests, 
routine maintenance and operations. 

This revised program preserves the underlying 
philosophy that the licensee is responsible for all 
safety, safeguards and environmental measures 
necessary to protect the public. None of the addi
tional observations, tests or measurements per
formed by NRC will replace any of those performed 
by the licensee but will serve to verify the licensee's 
ability to accurately conduct these tests. 

Initial implementation is scheduled for 20 sites 
during 1978 with full implementation in 1981. 

Incident Response Center 

Over the past year, progress has been made on 
plans and preparations for prompt and effective 
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In addition to inspecting reactor sites and construction, under the tendor inspection program NRC also checks on 
the fabrication of major components of nuclear power plants. During an inspection at this nhe manufacturing company, 
an NRC Inspector terifies whether the work is being performed by qualified people using appro•ed procedures. The 
inspection includes obsening such procedures as welding, magnetic particle examination, hydrostatic testing, and final 
cleaning and packaging of the product for shipment. 
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NRC response to situations that pose an actual or 
potential threat to the health and safety of the pub
lic. An interim Incident Response Center is located 
at the Headquart

1

ers of the Office of Inspection and 
Enforcement in Bethesda, Md. Construction of a 
permanent Operations Center is scheduled for com
pletion during 1978. The center will consist of a 
conference room for briefing NRC management, a 
large work room for the technical support staff, a 
secure communications room, word processing and 
computer support areas, and a library to house 
necessary information resources. As of the close of 
the report period, it had not been necessary to use 
the interim center in response to an incident. 

Third-Party Inspection Program 

The Office of Inspection and Enforcement has 
initiated a two-year trial program starting in June 
1977 with the American Society of Mechanical 
Engineers (ASME), to test the feasibility of using 
third-party inspection systems to supplement the 
Licensee Contractor and Vendor Inspection Pro
gram (LCVIP). 

Third-party organizations are those which pro
vide inspection services that are not under the con
trol of either a licensee or its agents, suppliers.or 
manufacturers. Under the ASME code inspection 
system, inspections are performed by either insur
ance companies or State agencies. During the two
year trial period, NRC's staff will inspect all aspects 
of the existing ASME code inspection system. Suf
ficient information will be gathered to evaluate the 
system and to identify changes necessary to assure 
compatibility with NRC requirements. The NRC 
staff will continue its routine inspection of suppliers 
during the trial program. 

The program is expected to benefit both the 
NRC, through expanding the inspection of vendors 
without expanding the inspection staff, and the 
ASME. Cost savings may also result from the re
ductions in the duplication of inspection by 
licensees, their contractors, the ASME and the 
NRC. 

Reporting Defects and Noncompliance 

On June 6, 1977, the NRC published IO CFR 21 
in the Federal Register, setting forth the require
ments for implementing Section 206 of the Energy 
Reorganization Act of 1974. Part 21 provides for 
the reporting of noncompliance with regulations or 
the existence of defects by individual directors or 
responsible officers of a firm involved in the nuclear 

industry. Any director or responsible officer subject 
to the regulations who fails to provide the required 
notice to the NRC is subject to a civil penalty not to 
exceed $5,000 for each failure and a total amount 
not to exceed $25,000 within any 30-day period for 
all failures to provide the required notice. 

The impact of Part 21 on NRC's reactor inspec
tion program is not yet known. Follow-up inspec
tions or investigations may be required, if and when 
notifications are submitted to NRC. 

Resource Allocation and Management 

The Office of Inspection and Enforcement has 
recently undertaken the development of a resource 
management system that will provide: 

• Methods and measures to assist management 
in assessing the effectiveness of inspection and 
investigation policies and programs. 

• A consistent methodology for forecasting pro
gram needs and allocating resources to meet 
them. 

The results and products will be used to develop 
budget requests and evaluate alternative policies 
and programs. Initial results are expected in time 
for application in the fiscal year 1979 budget 
formulation process. 

Closely related to the resource management sys
tem is a program for improving the manpower 
management within the Office of Inspection and 
Enforcement. This program will involve: the defini
tion of qualifications needed for specific job/posi
tion classifications in the Office; the development of 
comprehensive career plans for employee progres
sion; an assessment of the current Inspection and 
Enforcement Professional Training Program; and 
the development of a model to forecast composi
tion and needs of the Inspection and Enforcement 
work force. 

Enforcement Initiatives 

As part of the continuing examination of its pro
grams, the Office of Inspection and Enforcement is 
looking at enforcement activities to identify possi
ble improvements. Expanding the scope of motiva
tional activities to include positive incentives for 
licensees could possibly provide additional encour
agement for safe and compliant operations. The 
NRC inspection program is designed to ascertain 
whether licensees are complying with their license 



requirements in a consistent and reliable manner. 
Accordingly, licensees who have good performance 
histories should receive appropriate credit from the 
NRC, perhaps by reducing the normal inspection · 
frequency in certain selected areas. 

Tied very closely to efforts to motivate safe oper
ation of nuclear power plants is the development of 
a system to evaluate the performance and safety 
record oflicensees. NRC is examining techniques 
and systems for analyzing inspection results, li
censee-generated reports and other information to 
develop a means for assessing how well licensees 
are meeting their regulatory requirements. If trends 

that indicate potential problem areas can be identi
fied, NRC can take the action necess~ry to achieve 
correction of the item before it threatens the public 
health and safety. 
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Finally, NRC is examining the administration of 
the current enforcement actions to identify areas of 
possible improvement. The timeliness, clarity and 
completeness of enforcement activities are all im
portant factors in achieving correction of deficient 
areas. Any improvements that can be made in this 
area will enhance the effectiveness of the enforce
ment program. 





Operating Exper_ience 

There are two major sources from which the NRC receives in
formation essential to its mission of assuring that civilian uses of 
nuclear energy are safely carried out: experiment and experience. 
By sponsoring confirmatory research on a large scale (Chapter 11) 
and by closely monitoring the actual operating experience of its 
licensees (the subject of this chapter), the NRC is enabled to con
firm the bases of existing regulation and to uncover areas where 
regulation may need to be altered, refined, supplemented or sup
planted. It should be.noted that the unplanned and abnormal 
events which have occurred during the report period in licensed 
nuclear power plants have taken place within the context of an 
overall safety record for these kinds of facilities of 366 reactor 
years of operation without any accident causing detectable injury 
to the general public, as of December 31, 1977. 

Included in this chapter are: ( 1) a discussion of possible changes 
in reporting requirements placed on licensees, currently under 
consideration by the Commission; (2) a summary of occupational 
radiation exposures, i.e., exposures to employees in licensed facili
ties; (3) a description of the "abnormal occurrences" reported to 
the Congress, as required by law, during the report period. 

RELIABILITY DATA SYSTEM 

In his April 1977 message on energy, the President called on the 
NRC "to make mandatory the current voluntary reporting of 
minor mishaps and component failures at operating reactors, in 
order to develop the reliable data base needed to improve reactor 
design and operating practice." NRC's Office of Management In
formation and Program Control was given the responsibility to 
develop criteria and options for a reporting program in response 
to the presidential request. Such a program-incorporating the 
existing Nuclear Plant Reliability Data System (NPRDS)-was 
forwarded to the Commission in August 1977 and the Commis
sion expressed the view that any mandatory system should be the 
subject of a rulemaking proceeding in which industry, the public 
and interested parties will be given the opportunity to express 
their views. Criteria proposed for evaluating the program, which 
would entail mandatory Iicen.see participation, include: 

(I) Near-term effectiveness: a reporting system must produce a 
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quality data base for time-sensitive statistical 
treatment of failure-rate data and the appli
cation of reliability techniques. 

(2) Standardized reporting: nuclear plant licens
ees must use a uniform reporting system. 

(3) Long-term stability: benefits from the re
porting system should accrue to the public, 
the licensees and the government agencies 
involved with a minimum of alterations in 
the system over time. 

(4) Benefit-cost impact: this is a major consider
ation in all new programs. 

Occupational Exposures 

The NRC requires that external and internal ra
diation doses to persons employed in occupations 
involving potential exposure to radiation shall be 
controlled within strict limits. The NRC standards 

define the permissible occupational dose in rems
per-calendar-quarter (a rem is a measure of the 
biological effect of ionizing radiation, being equiv
alent to the effect of one roentgen of x-radiation). 
These allowable limits are set forth in I 0 CFR 
Part 20. 

The NRC collects, on a calendar year basis, oc
cupational radiation exposure information from the 
four categories oflicensees considered to have the 
greatest potential for significant personnel expos
ures: operating nuclear power reactor licensees, 
industrial radiographers, fuel fabricators and proc
essors, and commercial processors and distributors 
of specified quantities of byproduct materials. 

The annual reports collected from these 450 li
censees disclosed that some 92,800 individuals were 
monitored during 1976 and that nearly half of these 
persons received exposures that were too small to 
be detected by personnel radiation monitoring 
devices. Only three exposures exceeded the maxi-



mum annual limit of 12 rems established by Federal 
regulations. The cumulative exposures received by 
all 92,800 individuals was 33,000 "man-rems"-an 
average exposure of0.36 rem per person. This is the 
same average exposure as reported for 1975 (see 
1976 NRC Annual Report, page I 08). Most of 
these exposures occurred at the 62 nuclear power 
plants operating during 1976, where 66,800 persons 
accumulated a total of 26,555 man-rems (see 
NUREG-0322). 

Exposure information is also collected from these 
licensees by way of employee termination reports 
submitted to the NRC whenever an indivitlual com
pletes his employment or work assignment with one 
of them. These reports revealed that more than 
32,000 persons terminated employment with these 
four categories of licensed facilities during 1976, 
and that 14,200 of these workers did so more than 
once. A continuing increase in these figures, at a 
rate of more than 20 percent each year, indicates a 
trend toward a greater use of short-term workers in 
nuclear power plant maintenance. 

ABNORMAL OCCURRENCES-1977 

Under Section 208 of the Energy Reorganization 
Act of 1974, the NRC is required to" ... submit to 
the Congress each quarter a report listing for that 
period any abnormal occurrences at or associated 
with any facility which is licensed or otherwise reg
ulated pursuant to the Atomic Energy Act of 1954, 
as amended, or pursuant to this Act. For the pur
pose of this section, an abnormal occurrence is an 
unscheduled incident or event which the Commis
sion determines is significant from the standpoint 
of public health or safety .... " 

To make the requisite determination, the NRC 
applies the criterion promulgated in an NRC policy 
statement (42 FR 10950) on February 24, 1977. 
This statement defines an abnormal occurrence as 
an unscheduled incident or event which involves "a 
major reduction in the degree of protection of the 
public health or safety. Such an event would involve 
a moderate or more severe impact on the public 
health or safety and could include but need not be 
limited to: 

"(I) Moderate exposure to, or release of, radio
active material licensed by or otherwise reg
ulated by the Commission; 

"(2) Major degradation of essential safety
related equipment; or 

"(3) Major deficiencies in design, construction, 
use of, or management controls for licensed 
facilities or material." 

During fiscal year 1977, a total of 19 events were 
determined to be abnormal occurrences. A sum
mary of these follows. 
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Loss of Electrical Power 

On July 5, 1976, while Millstone Power Station 
Unit 2 (New London County, Conn.) was being 
shut down for maintenance, the reactor inadvert
ently "tripped" (automatically shut down). Several 
motors, not safety-related, failed to start up as they 
should have under such circumstances. Their failure 
to start was traced to blown fuses on the individual 
motor controllers. In preparing for the scheduled 
shutdown of Unit 2, plant personnel had transferred 
in-plant electrical loads to the electrical power net
work, or grid. When Unit 2 tripped, grid transmis
sion voltage dropped. This led to a voltage on the 
480-volt motor control center buses too low to pull 
in the motor's mainline contactors, a condition 
which prevented the motors from being energized. 
For this reason, overcurrent was drawn by the con
tactors, causing the control power fuses to blow. 

The licensee treated the situation as a safety con
cern on the grounds that, under similar low voltage 
conditions, the operability of the similarly designed 
480-volt Engineered Safety Features Actuation 
System (ESFAS) might not be assured. Theim
mediate corrective action taken was to raise the set 
point of the ESFAS "loss of power" undervoltage 
relays so as to assure that emergency power sys
tems would be made operational, with the plant 
safety system connected to them instead of the off
site power grid. 

On July 21, however, the following events took 
place. With the plant at 100 percent power, the start 
of a 1500 HP circulating water pump caused the 
emergency bus voltage to drop below the new 
ESFAS undervoltage relay settings. Actuation of 
the undervoltage relays then caused the emergency 
diesel generators to start, all according to design. 
The diesels attained rated speed and, when they 
were capable of accepting load in normal sequence, 
the load sequence controllers worked correctly. The 
high in-rush of current required to energize each 
safety related load in the sequence, however, caused 
the bus voltages to drop below the new ESFAS un
dervoltage setting. The undervoltage trip then 
actuated, causing the load to be shed from the bus. 
This occurred repeatedly with each load in the 
sequence. 

Upon completion of the sequencing routine, the 
diesels were at speed and capable of accepting 
load, and the emergency buses were energized and 
locked onto the diesels, but safety-related equip
ment was not being powered because of the under
voltage trips. 

This loss of emergency and auxiliary power lasted 
about five minutes. The plant operators recognized 
the problem and restored off site power for emer
gency and auxiliary equipment by manually lower
ing the undervoltage.setpoint. Because of this 
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prompt action, there was no adverse consequence 
from the loss of alternating current (AC) emer
gency power. Even without the availability of the 
AC power, diverse and redundant safety resources, 
such as the steam driven auxiliary feedwater pump, 
assured that the reactor could be safely shut down, 
if necessary. But the incidents brought to light a 
potential "common mode" failure that could have 
serious consequences if it took place under ab
normal conditions. Specifically, a loss of availabil
ity of the safety-related 480-volt equipment at the 
plant could mean that plant operators would be un
able to.deal with certain postulated accident condi
tions. 

The cause of these incidents was complex in both 
instances. The July 5 problem was the result of a 
design defect-improper tap settings on certain 
voltage stepdown transformers-in combination 
with a degraded off-site grid voltage which led to 
inadequate in-plant bus voltages causing the power 
fuses to blow when the equipment was signaled to 
start. The July 21 incident came about as a result of 
a combination of three factors: (1) raising of the 
ES FAS "loss of power" undervoltage relay set 
points, in response to the incident of July 5; (2) a 
design deficiency in the test circuit used to adjust 
and verify the undervoltage trip set point; and (3) a 
design deficiency which permitted load shedding · 
from the emergency buses on transient undervolt
age after the emergency buses were· energized from 
the onsite emergency.power sources (the diesel 
generators). 

Before returning the plant to operation, the li
censee took the following corrective action: 

• In-plant transformer taps were changed to 
optimize the voltage at the various buses over 
the range of grid voltage and in plant load con-
ditions. · 

• The design of the load shedding feature was 
modified to prevent load shedding after the 
diesels have started and energized the emer
gency buses. · 

~ The design of the undervoltage trip logic was 
modified to allow plant operation on off-site 
power during grid voltage transien.ts while pre
venting operation on off-site power under sus
tained degraded grid voltage conditions (longer 
than eight seconds). 

• The design of the undervoltage trip test circuit 
was modified to correct the original design 
deficiency. 

These changes were reviewed in detail and ap
proved in advance by the NRC. Prior to restart of 
the plant, the NRC issued license amendments to. 
authorize the proposed modifications and verified 
their implem~ntation by subsequent inspection. In 

addition, the NRC decided to treat the problem 
associated with undervoltage protection as a generic 
safety concern and requested specific information 
from all licensees who might be affected by it. These 
licensees have all responded and have optimized 
their transformer tap settings, thus greatly reduc
ing any concerns about continued operation. Mean
while, NRC has developed criteria by which to as
sure that defense-in-depth has been provided against 
any degraded grid condition. These criteria are 
being applied to all operating nuclear power plants 
and to those plants currently under licensing review. 

Nuclear Core Power Distribution 

The Florida Power and Light Company of Mi
ami, Fla., an NRC licensee, reported this occur
rence at its St. Lucie Plant, Unit 1. 

The Unit 1 reactor at the St. Lucie plant was 
licensed by NRC for operation on March l, 1976, 
and the licensee proceeded with initial zero power 
and power ascension testing. Through May of 1976, 
tests indicated that the reactor core characteristics 
were matching predictions. Just prior to a June 12 
maintenance shutdown of the reactor, unpredicted 
behavior was detected affecting three core charac
teristics-axial power shape, radial power distribu
tion, and gross core reactivity. When the reactor 
was returned to power on June 18, the magnitude of 
the anomalous behavior in these aspects of the re
actor operation increased in a gradual and uniform 
manner. 

Following power ascension testing on July 8, 
1976 at the 20, 50 and 80 percent power levels, the 
unit's azimuthal power tilt-a measure of reactor 
power distribution symmetry-had been about 3 
percent, compared to expectations of no more than 
about 2 percent. On July 9, the licensee decided to 
shut down the reactor to a "hot shutdown" condi
tion for testing, on the basis of an azimuthal power 
tilt as high as 4 percent; axial peak of 1.53, as 
against an expected value no greater than 1.35; and 
core reactivity about 0.4 percent greater than ex
pected. Subsequent control rod symmetry checks 
and rod worth measurements confirmed the pres
ence of the tilt and of the increased axial peaking. 
· The reactor was shut down and the reactor ves
sel internals were inspected. A borescopic examina
tion of fuel bundles removed from the core revealed 
blistering and breaches of the "lumped burnable 
poison" (LBP) rods. Each of these consists of a 
stack of alumina pellets, with boron carbide parti
cles uniformly distributed throughout the alumina, 
clad with Zircaloy tubes; the rods are used to help 
shape the power distribution in the core and to re
duce the amount of soluble boron required in the 
primary coolant. 



Detailed metallographic examination of a num
ber of LBP rods showed the defects to be the result 
of hydriding of the Zircaloy cladding, brought 
about by internal moisture. Some rods were sub
jected to reactivity measurements in the Advanced 
Reactivity Measurement Facility at the Idaho Na
tional Engineering Laboratory. Some of the boron 
content of the perforated rods was found to be gone 
and some had been redeposited toward the ends of 
the rods. This depletion and redistribution of boron 
in the LBP rods was sufficient to fully explain the 
measured reactivity increase and axial peaking, 
while the azimuthal power tilt could be accounted 
for in terms of a statistical variation in the distribu
tion of defective rods. 

All of the LBP rods in the reactor were replaced 
and reinstallation of the fuel in St. Lucie Unit l was 
completed late in 1976. The NRC confirmed that 
all other plants using LBP rods of the same manu
facture were performing frequent in-core surveil
lance to assure that a similar problem did not exist 
elsewhere. NRC also requested that, as the poten
tially affected reactors were shut down at the end of 
a fuel cycle, the core be examined for this kind of 
deficiency. 

Steam Generator Tube Integrity 

The heat produced in the reactor at a nuclear 
power plant is used to convert water into steam 
which will drive the turbine-generators. In plants 
employing pressurized water reactors, the primary 
coolant water which extracts heat by circulating 
through the reactor core is kept under pressure 
sufficient to prevent boiling. This high-pressure 
water passes through tubes around which a second
ary coolant (also water) is circulating, under some
what lower pressure. The water in the secondary 
system is allowed to boil and produce steam to 
drive the turbine-generators. The assembly in which 
the transfer takes place is the steam generator. The 
tubes within it are an integral part of the primary 
coolant boundary, keeping the radioactive primary 
coolant in a closed system and isolated from the 
environment. Thus a loss of integrity (i.e., a leak) 
in the steam generator tubes would let radioactivity 
enter the secondary system where it might escape to 
the environment. 

On September 15, 1976, an event at the Virginia 
Electric and Power Company's Surry Power Sta
tion, Unit 2, in Surry County, Virginia, led to the 
identification of a generic safety concern associated 
with the progressive degeneration of steam gener
ator tubes at several facilities. A leak had developed 
rapidly in one of these tubes, because of what was 
later determined to be intergranular stress cor
rosion. The leak was quickly detected and the re-
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actor promptly shut down; off-site releases of radio
activity during the event were within regulatory 
limits. 

Corrosion of steam generator tubes had caused 
some difficulty in the past and several plants, in
cluding Surry Unit 2, had made major changes in 
their secondary water treatment process to combat 
it. (See 1976 NRC Annual Report, page 26.) These 
changes, however, gave rise to a new phenomenon 
at certain plants: a build-up of corrosion products 
in the annulus between the tubes and their support 
plates which eventually causes "denting" of the 
tubes diametrically and deformation of the support 
plate. The high stress levels induced in the U-bend 
section of the Surry Unit 2 tubes were evidently 
brought about by the same process as was responsi
ble for the tube denting, i.e., the expansion of cor
rosion products in the annulus leading to deforma-
tion of the support plate. . 

During the first half of 1977, a number of devel
opments took place involving PWR steam genera
tor tubes. They were: 

• The discovery of several tube leaks at the Duke 
Power Company's Oconee Nuclear Station, 
Units 1, 2 and 3, in Seneca County, S.C., 
whose reactors had been manufactured by 
Babcock & Wilcox, Inc. 

• Continued degradation of steam generator 
tubes because of"denting" in the Westing
house reactors at Surry Units 1 and 2 and in 
the Florida Power & Light Company's Turkey 
Point Unit 4; 

• Discovery of the denting phenomenon in May 
1977 at Maine Yankee Atomic Power Com
pany's Maine Yankee Unit in Lincoln County, 
Me., and at Northeast Nuclear Energy Com
pany's Millstone Nuclear Power Station, Unit 
2, located in New London County, Conn. Re
actors at both units were manufactured by 
Combustion Engineering, Inc. and had used 
"all volatile treatment" of the secondary cool
ant from initial startup. It had been thought 
that lack of this treatment in the other affected 
plants might have contributed to the tube 
degradation. 

A summary of events involving this problem, and 
of corrective responses to it by the manufacturers 
of the PWRs affected, follows. 

Babcock & Wilcox Facilities. The first tube leak 
at the Oconee Station, cited above, was detected in 
July 1976 and was considered an isolated event 
caused by aggravation of a m·anufacturing defect. 
However, during the last quarter of 1976 and first 
quarter of 1977, a total of seven plant shutdowns 
took place to plug leaking tubes. Most of the leak
ing tubes were adjacent to the "open tube lane," an 
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The buUdup or corrosion deposits between the steam generator tubes and the tube support plates, In addition to con
stricting the tubes, exerts stresses on the tube support plates. The stresses cause hourglasslng or the normally rectangu
lar Internal bypass flow holes located between the Innermost tube rows. 

area where one row of tubes was omitted during 
manufacture to facilitate inspection. 

Laboratory examination of the defective tubes 
showed that the failures were caused by propaga
tion of small cracks from flow-induced vibration. 
The initiating mechanism behind the cracking is not 
yet fully understood, but there are indications that 
the small cracks may have been started by frequent 
turbine stop and control valve operability tests, 

which may have caused pressure or flow transients 
in the steam generators. 

As an interim measure, Babcock & Wilcox, Inc., 
has recommended that the frequency of the turbine 
stop valve testing, and the power level at which such 
testing is conducted, both be reduced. The licensee 
and vendor are investigating the recurring tube de
gradation at the Oconee plant, and NRC is closely 
monitoring their efforts. At the close of the report 



period, there had been no similar occurrence in 
other plants with the Babcock and Wilcox "once 
through" steam generator design. Neither had there 
been evidence of tube failure from the "denting" 
associated with the circulating (U-tube) steam gen
erator design or of failure attributable to inter
granular stress corrosion. 

Westinghouse Facilities. The "denting" of steam 
generator tubes was first discovered in several 
plants with reactors and steam supply systems 
manufactured by Westinghouse Electric Corpora
tio?, incl~ding Surry Un~ts 1 and 2 and Turkey 
Pomt Umts 3 and 4. Durmg the half-year following 
the leak in the U-bend section of a tube at Surry 
Unit 2, discussed above, several smaller tube leaks 
located within the tube support plates occurred at 
Surry Units 1 and 2 and at Turkey Point Unit 4. 

Laboratory examinations of defective tubes from 
the~e plants indicated that the failures at Surry 
Umts 1 and 2 and Turkey Point Unit 4 were due to 
small longitudinal cracks in tube sections within the 
tube support plates. These cracks were caused by 
stress corrosion cracking in the primary coolant 
side of severely dented tubes. 
. A sui:vey of previously submitted steam generator 
mspechon results showed that six Westinghouse
~anuf actured units had had the potential for the 
kmd of severe U-bend leak which had occurred at 
Surry Unit 2 in September 1976. These six plants 
~ere subsequently shut down to inspect the condi
tion of the tubes at the U-bend sections and to de
term~.e the degree of denting. Analysis of the stress 
condition at the top of the U-bend section and lab
oratory data demonstrated that only the innermost 
ro~ of tubes was susceptible to the type of failure 
which had occurred at Surry Unit 2. The licensees 
for the six affected plants plugged all the tubes in 
the susceptible row. 

The vendor's tests and analyses indicate that 
tube leaks or cracks attributable to the denting 
phe~om~non will not result in adverse consequences 
durmg either normal plant operation or during 
postulated accident conditions. Nonetheless, con
tin~ed deterioration and plugging of tubes in these 
umts could eventually lead to a reduction of heat 
transfer capability in the steam generators that 
wo~ld decr~ase the capacity to generate electricity. 
Ultimately it could become economically infeasible 
to operate a severely affected unit. For these 
reasons, the licensees have taken steps to replace 
the steam generators or steam generator "internals" 
at the Surry and Turkey Point units. Replacement 
steam generators had been ordered and installation 
plans were being developed at the end of the report 
period. 

Combustion Engineering Facilities. For some 
time, the phenomenon of tube "denting" had been 
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observed only in plants that had been using phos
phate treatment for the secondary coolant, or had 
converted from phosphate treatment to all volatile 
treatment (AVT). In May 1977, however in-service 
inspection at the Maine Yankee plant, a Combus
tion Engineering, Inc., (CE) unit which had used 
A VT from the outset of operation, disclosed tube 
denting. The CE steam generator design includes 
only two drilled support plates-solid plates with 
drilled holes to allow passage of the steam gener
ato~ tu?es-~s contrasted with the Westinghouse 
design m which all support plates are drilled; thus 
the number of locations susceptible to the denting 
phenomenon is considerably lower in the CE gen
erators. The findings at the Maine Yankee unit, 
however, led to inspection of the CE steam genera
tors at the Millstone Unit 2 plant in May 1977 and 
denting was found there also. Though apparently of 
minor degree, the denting at these units represented 
the. first instance of this particular problem in plants 
which had used A VT exclusively since initial start
up. First indications were that the denting in these 
units could be attributed to frequent condenser tube 
failures and a resultant chloride contamination of 
the secondary coolant. 

Licensees for these two facilities repaired their 
condensers and, in cooperation with CE, explored 
various short-term cleaning processes for their 
steam generators and applied the most effective of 
them before restarting the unit. 

The vendors are actively engaged in finding a 
long-term solution to the problem. The NRC is 
st~dying its generic implications, and is working 
with the three vendors and the affected utilities to 
resolve the matter. 

Nuclear Material Discrepancies 

Over a period beginning in April 1974, there were 
increasing discrepancies at the Babcock and,Wilcox 
Co~pany's Apollo, Pa., and Leechburg, Pa.~ high
ennched uranium fuel fabrication facilities between 
the amount of nuclear material physically and veri
fiably present in the plant and the amount recorded 
.as present on the books. (The term applied to such 
discrepancies is "inventory difference," or MUF 
for "material unaccounted for.") The facilities, ' 
where high-enriched uranium fuel for naval reactors 
was being fabricated, were temporarily shut down 
in August 1976 for a re-inventory to try to resolve 
the discrepancies. A continual loss or gain in mate
ri.al on hand as against material on record may in
dicate problems in bookkeeping or in measuring 
techniques and practices. Large inventory differ
ences are of concern because they could be indica
tive of a diversion of nuclear materials to unauthor
ized uses, despite the stringent security measures in 
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effect to detect and prevent any movement of nu
clear material out of the facility. 

During the first half of 1976, both the NRC and 
the licensee formed task forces to evaluate the 
latter's material control and accounting program. 
The NRC group examined controls, records and 
processes within the plant, giving particular atten
tion to identifying possible "loss paths" which 
might account for the inventory difference. Person
nel from the National Bureau of Standards and the 
Energy Research and Development Administration 
participated in the task force. Preliminary findings 
of the NRC task force during the first half of 1976 
had indicated that inaccurate measurements and 
undocumented losses were the major reasons for 
the cumulative inventory disparity. Deficiencies in 
the material control and accounting program prin
cipally involved the measurement of scrap recovery, 
liquid and gaseous effluents, receipts and shipments, 
highly enriched uranium wastes for burial, and 
losses in contaminated clothing. The NRC review 
also concluded that there had been undocumented 
transfers from the high-enriched uranium account 
to the low-enriched uranium account. 

The licensee was permitted to resume operations 
under stricter license conditions and contingent 
upon a commitment to implement a fundamental 
nuclear material control plan. The NRC inspected 
the licensee's operations on three occasions during 
the period from December 27, 1976 to February 4, 
1977. These inspections revealed !hat the licensee 
had not fully met the new condifions. The NRC 
issued an order on February 28, 1977, requiring 
that the licensee take "special actions in the recon
ciliation of the highly enriched uranium physical 
inventory taken on February 22, 1977." These . 
actions were to include the processing of scrap 
materials with relatively high "measurement uncer
tainty" through the scrap recovery operation to a 
form with low measurement uncertainty, and the 
processing of any volume of material showing a 
deviation from recorded and expected percentage 
of enrichment through the scrap recovery operation 
or through re-measurement. 

The NRC ordered that these actions be com
pleted and that any remaining unresolved inventory 
difference be satisfactorily accounted for by mid
April 1977. On March 21, 1977, the licensee re
quested a hearing with respect to the NRC order, 
and a pre-hearing conference was scheduled for 
April 22. On that date, the licensee and the NRC 
presented to the Atomic Safety and Licensing 
Board (ASLB) a stipulation for settlement which 
affirmed to the board that all the requirements of 
the NRC order had in fact been complied with by 
the licensee and that the matters covered by the 
Order were not a subject of dispute. The ASLB is
sued a· memorandum accepting the stipulation of 

the parties and terminating the hearing process. The 
licensee received written consent from the NRC for 
a resumption of normal operations at the plant. 

However, the NRC further required that the 
licensee submit a plan for upgrading the accounting 
and control system for high-enriched uranium. The 
plan was submitted in June 1977 and appropriate 
sections of it were being incorporated into the li
cense requirements at the close of the report period. 

An NRC task force's evaluation, completed in 
July 1977, concluded that for the 29-month period 
extending from April 1974 to August 1976, a total 
of 51 kilograms out of the 90-kilogram MUF could 
be accounted for in terms of certain previously 
"unidentified and undocumented loss mechanisms." 
These mechanisms included the following: ( l) loss 
of high-enriched uranium through commingling 
with low-enriched uranium; (2) liquid and gas efflu
ents discharged from incinerator scrubber systems; 
(3) loss of high-enriched uranium via the transfer 
of contaminated clothing to the licensee's laundry 
facility; (4) understated accounts of waste shipped 
for burial; (5) deposits of high-enriched uranium 
held up in the processing equipment; (6) material 
embedded in the flooring. The remaining 39-kilo
gram differential between the inventories was 
judged to be consistent with inevitable uncertainties 
in the measurement system and errors in the 
accounting system. 

The 1' RC has no reason to believe in this case 
that inventory differences between quantities of ma
terial on record and those physically on hand are 
not explained by the "loss paths" inherent in the 
operation, discussed above. That does not mean 
that an inventory difference is acceptable or as
sumed to be innocuous. Analysis of such differences 
is part of the material accounting system, and that 
system is an integral part of the safeguards required 
in nuclear facilities. Thus NRC bases its judgment 
and directives on information provided not only by 
the material accounting system, with its inherent 
uncertainties, but also on the internal control sys
tem, the physical security system, NRC inspections 
and evaluations, and both NRC and licensee 
investigations. 

NRC is continuing an intensive inspection pro
gram at the licensee's Pennsylvania facilities in 
order to assure ( 1) that the licensee's corrective 
actions are prompt and correct; (2) that the licensee 
is in compliance with regulatory requirements; and 
(3) that the licensee has adequate safeguards for the 
high enriched uranium in its custody. 

An unclass1tiea digest of the classified task force 
report on the inventory differences experienced at 
these facilities between April 1, 1974 and August 18, 
1976 was published on April 25, 1977 under the title 
"NRC Task Force Report" and was placed in the 
NRC Public Document Room in Washington, D.C. 



Unplanned Reactor Criticality 

The reactor at the Millstone Nuclear Power 
Station, Unit l, in Connecticut had been shut down 
for refueling at the tim·e this event took place. The 
reactor core was partially loaded and testing was in 
progress on November 12, 1976 to verify the "shut
down margin" with the "strongest" control rod 
fully withdrawn. Because of personnel error, and 
inadequate procedural practice, an adjacent control 
rod had been partially withdrawn when the desig
nated "high worth" rod was withdrawn as part of 
the verification process. When the latter rod was 
moved, an unplanned criticality took place in the 
section of the reactor core involved, resulting in an 
automatic shutdown of the reactor. Following this 
mishap, the whole procedure was repeated, includ
ing the erroneous withdrawal of the adjacent rod, 
and only the immediate insertion of the high worth 
control rod prevented a second automatic reactor 
shutdown. 
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There was no consequence to the general public 
or to plant employees from the episode. There were, 
however, plant personnel on the refueling floor 
whose safety was jeopardized. 

The event was caused by a combination of per
sonnel error, procedural inadequacies, and a failure 
in administrative control. 

On receiving word of the incident from the 
licensee by phone, the NRC immediately halted all 

operations at the plant involving fuel loading and 
control rod movement. Fuel loading was permitted 
to continue following confirmation by NRC that 
appropriate corrective and preventive measures 
had been taken by the licensee and NRC inspectors 
monitored control room activities at the plant until 
all fuel loading and control rod testing was com
pleted. The licensee initiated a training program for 
its personnel, and additional supervisory personnel 
were assigned to the control room to observe oper
ations. The licensee also took formal action against 
two of its personnel. 

Subsequent enforcement action by the NRC 
included the imposition of civil penalties in the 
amount of $15,000 against the licensee, suspension 
of a senior reactor operator's license, and an 
enforcement citation against the other licensed 
operator. 

Feedwater Nozzle Cracking 

Beginning in 1974, inspections at 20 of the 22 
boiling water reactor (BWR) plants licensed for 
operation in the U.S. have disclosed some degree 
of cracking in the feedwater nozzles of the reactor 
vessel at all but two facilities. The exceptions were a 
plant with less than one year of operation and a 
plant with welded thermal nozzle sleeves. Two 
other facilities have not yet accumulated significant 
operating time and have not yet been inspected. 
- -The feedwater nozzles, part of the "pressure 
vessel," are an integral part of the primary pressure 
boundary of the reactor coolant system and the 
second barrier (after the fuel cladding) to the 
release of radioactive fission products. None of the 
cracks found in the BWR 1f eedwater nozzles exceed
ed the pressure vessel code limits, however, and no 
immediate action was called for other than removal 
of the cracks by grinding. Because relatively small 
amounts of metal have been removed, there has 
been no significant reduction in safety margins. 
Nevertheless, the cracking is potentially serious for 
these reasons: 

• Excessive crack growth could lead to impair
ment of pressure vessel safety margins requir
ing more complicated repair work than simple 
grinding. 

• The design safety margin could be reduced by 
excessive grinding. 

• The exposure to radiation of the personnel per
forming inspection and repair tasks can be 
considerable. 

• The repair of these kinds of cracks can result 
in considerable shutdown time at the plant 
affected. 

9~ 
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Cracks in the nozzle blend area of a reactor pressure •essel feedwater nozzle are illustrated aboYe. The area affected 

is shown in the drawing at left, and actual cracks are shown In the photograph at right (taken from Inside the pressure 
•essel looking out through the nozzle). The Inside diameter of the nozzle Is approximately JO inches. 

The reactor vendor, the General Electric Com
pany, and the NRC concluded from their respective 
studies that the cracking was caused by fluctuations 
or "cycling" of the temperature on the inside 
surface of the nozzles; that the stainless steel cladd
ing exhibited less resistance to cr·ack initiation than 
the underlying low-alloy steel; and that, after initia
tion in the stainless steel cladding, cracks can be 
propagated by operational start-up and shutdown 
cycles. The vendor has performed extensive analysis 
and scale-model testing to confirm the suspected 
cause of the cracking and to uncover possible long
term solutions-possibly in a newly designed sleeve, 
removal of the stainless steel cladding, reduction of 
the temperature differential at the nozzle, or some 
combination of these. The licensees involved have 
increased the number and extent of inspections of 
feedwater nozzles, with careful repair and reinspec
tion where cracks were found. The vendor advised 
these operators to revise startup and shutdown 
procedures so as to substantially reduce the time 
during which cold f eedwater is being injected into 
the hot pressure vessel. 

Independent evaluation by the NRC confirmed 
that the cracking is caused by thermal cycling, 
that stainless steel cladding aggravates the effect, 
and that no significant reduction in safety margins 
has resulted from the relatively small crack depths 
observed. NRC required rigorous inspection of all 
BWR feedwater nozzles during refueling outages 
and removal of all cracks. Results of these inspec
tions were to be reviewed on a case-by-case basis, 
and a search for a long-term solution was set in 
motion. 

In a closely related area, the NRC was informed 
in March 1977 by the General Electric Company 
that a crack had been found in the nozzle of the 
"control rod drive (CRD) return line" in a reactor 
vessel in a foreign country. The CRD return 
nozzles are the openings in BWR pressure vessels 
through which the high pressure water used to 
operate the CRDs is returned to a lower pressure 
region. Later in March, the Philadelphia Electric 
Company reported that similar cracking had been 
found in the CRD return line nozzle at its Peach 
Bottom Atomic Power Station, Unit 3. The cracks 
resembled those found in the f eedwater nozzles and 
seemed to be the result of the same kind of cyclic 
thermal stresses that were causing f eedwater nozzle 
cracks. Both the foreign reactor and the Peach 
Bottom Unit 3 reactor are representative of a small 
number of BWRs which do not have a thermal 
sleeve in the CRD return line nozzle. 
The licensee removed the cracks in the Peach 

Bottom CRD nozzle by grinding out the cracked 
area, the maximum crack depth being 7 /8 inch, and 
returned the unit to operation with the CRD return 
line "valved out" and with the flow and pressure in 
the CRD hydraulic system modified. 

Inspection of the CRD return line nozzles at 
those facilities with thermal sleeves installed in 
them indicated that these sleeves may not be eff ec
tive in preventing this cracking phenomenon. The 
Georgia Power Company found a crack in the 
CRD return line nozzle at its Hatch Plant, Unit 1, 
which did have a thermal sleeve. (The crack was 
removed, the nozzle capped, and the return line 
rerouted to the reactor water cleanup system.) The 
vendor is actively pursuing a program to come up 



with a permanent solution, and the NRC is closely 
monitoring the progress of this program as well as 
the short term actions being taken at affected 
facilities. 

Breach of Security System 

On April 19, 1977, during a change in work 
shifts, an NRC inspector gained access to vital 
areas of the Fort St. Vrain Nuclear Generating 
Station in Colorado without a security challenge, in 
violation of the facility's security program. The 
inspector was able to pass through guard check
points unchallenged and arrived at the control 
room, at which point a reactor operator challenged 
him for not displaying a security badge. Had this 
penetration been achieved by an individual bent on 
sabotage, he may have been able to carry out his 
intentions. 

The breach of security system was made possible 
by the failure of personnel on duty at the facility 
to comply with security directives for the control 
of access to vital areas of the plant. Following the 
incident, the licensee, the Public Service Company 
of Colorado, reviewed the existing security plan 
and took several measures to strengthen it through 
personnel instruction, monitoring for enforcement, 
auditing and increasing security staffing at appro
priate points during periods of heavy personnel 
traffic. 

The NRC convened a special meeting in Denver 
to identify the actions necessary to correct the 
situation. NRC enforcement action included a civil 
penalty in the amount of $8,000. 

After a rulemaking proceeding addressed to up
grading physical security requirements at all nuclear 
power plants, the NRC issued revised physical 
security regulations (10 CFR 73.55) in February 
1977 which required more stringent security 
measures to be implemented in all such plants (see 
Chapter 4). Initial measures were completed in late 
May, as prescribed and verified by the NRC. 

Fuel Rod Failures 

On May 15, 1977, during refueling operations at 
Dairyland Power Cooperative's Lacrosse Boiling 
Water Reactor (LACBWR) in Vernon County, 
Wis., the licensee discovered that an average of 
four or five rods in each of six fuel assembies were 
defective, and than an approximate total of 55 
inches cumulative length of fuel rod sections from 
seven separate rods was missing. Several of the 
missing pieces were later recovered from the top of 
adjacent fuel assemblies in the reactor core, and 
another piece was found in the spent fuel storage 

pool. Besides the six damaged assemblies, some 20 
other assemblies showed fission gas release rates 
above specified limits, as determined by measure
ments using special test procedures. 

The unit had, for about a 5-month period prior 
to this shutdown, been operating at reduced power 
levels to maintain radioactive releases within the 
prescribed limits. The incident brought about a 
reduction in the electrical generating capacity of 
the plant, increased radiation levels in the reactor 
coolant and in various other areas of the plant, and 
an extended refueling outage in order to evaluate 
the extent of the fuel rod damage and to recover 
missing pieces of fuel and cladding. There were no 
exposures of plant personnel to radiation, no radio
active releases to the environment in excess of regu
latory limits, and no health hazards to the general 
public. 
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Preliminary indications were that the cladding 
defects observed on this occasion were similar to 
circumferential cracks detected in previous fuel rod 
inspections at LACBWR. But the longitudinal 
fractures evidenced in the fuel rods of the three 
most severely affected assemblies seem to have been 
caused by a combination of fuel-cladding interac
tion and accelerated stress corrosion cracking. At 
the intersections oflongitudinal cracks and circum
ferential cracks, whole sections of the cladding were 
lost. 

About half of the dislodged material had been 
located by the close of the report period, and about 
half of that had been recovered. Additional tele
vision scanning of the reactor vessel internals will 
be performed, as well as recirculation flow testing 
of the primary system-with operability tests of the 
control rod drives before and after the test-in an 
effort to recover as many fuel and cladding frag
ments as possible and to ensure that the missing 
fragments do not interfere with safe operation of 
the unit. At fiscal year's end, the NRC was study
ing the licensee's findings with a view to defining 
the conditions and restrictions under which opera
tion of the plant could be resumed. 

Employees Handling Radioactive Sources 

On April 7, 1977, the NRC announced that, 
having evaluated the results of an NRC inspection 
of operations at the Ohmart Corporation of Cincin
nati, Ohio, conducted on March 30 and 31 and 
Aprill, 1977, it had concluded that the company's 
practices represented an immediate threat to the 
health and safety of its employees. The company is 
licensed by the NRC to manufacture and distribute 
gauging devices containing radioactive sources. 

The inspection had revealed that employees 
handling certain radioactive sources had suffered 
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exposures in excess of the regulatory limits set forth 
in IO CFR 20, providing for a maximum allowable 
dose to the extremities of 18.75 rems per quarter 
("extremities" taken to include hands and forearms 
or feet and ankles). Most of the exposures were 
received during two particular source handling 
operations: the unloading and "wipe testing" of 
incoming sources, and the loading of sources into 
individual tubes prior to their insertion in a gauging 
device. NRC calculations indicate that, for exam
ple, an employee loading an 8-curie cesium-137 
sealed source into a gauge would receive a hand 
exposure of about 32 rems for each such operation. 
The two or three employees who handled most of 
the sources had been provided with whole body 
exposure badges and dosimeters, but extremity 
exposures were not being measured, either by 
metering or mathematic calculation, and devices 
for doing so, such as ring badges, were not avail
able to the employees. Neither had the employees 
been adequately instructed in the safe handling of 
radiation sources. The cause of the excessive 
exposures was judged to be a failure on the part of 
the licensee to exercise sufficient management 
control. 

On April 7, the NRC issued an Order to Show 
Cause and an Order Suspending License which 
directed the licensee to suspend all source handling 
operations, to evaluate personnel exposures, to 
train and instruct employees, and to develop source 
handling techniques to assure that exposures to 
employees would be kept below regulatory limits 
in all future operations. Following an inspection 
which confirmed that the licensee was complying 
with the suspension order and that the immediate 
hazards had been eliminated, a follow-up inspection 
on June 20 disclosed that exposures had been effec
tively reduced by the new procedures. 

Radioactive Source Taken 

OnJuly21, 1977,AMFTuboscope, Inc., of 
Houston, Tex. reported to the NRC that a sealed 
radioactive iridium source was missing from the 
firm's warehouse in Oklahoma City, Okla. The 
source was contained in a 200-lb. "isolog unit" 
which was stored in the unlocked warehouse located 
within a fenced area that was not always locked. 

A section of the unit was found in a field about 10 
miles from Oklahoma City on August 14, but the 
radioactive source had been removed. On August 
16, State authorities located the unshielded source 
under a dresser in the apartment of a married 
couple in Oklahoma City. The man and his wife 
denied any knowledge of how the source happened 
to turn up in their apartment, as did the man's 
brother, a former employee of the licensee. It was 

ascertained later that the man in whose apartment 
the source was found had, in June 1977, alleged to 
the U.S. Department of Labor that he had sus
tained a radiation injury as a result of his work with 
a firm other than the licensee. NRC had investi
gated the claim on June 21 and 22 and found no 
evidence to substantiate it; examination of the man 
at a Houston hospital indicated no evidence of sig
nificant radiation injury. 

To estimate the radiation exposure of the man 
and his wife from the unshielded iridium source 
under the dresser in their apartment, the NRC 
assumed that the source had been placed there on 
July 18 and that the occupants of the apartment, in 
their normal daily routine, moved into and out of 
proximity with it until it was discovered and 
removed on August 14. On this assumption, NRC 
estimated that the couple could have received whole 
body exposures of about 25 rems each. They were 
examined at the Oklahoma University Hospital on 
August 16; preliminary indications showed no evi
dence of a significant exposure. More selective tests 
were planned for the couple, and a medical con
sultant was engaged by the NRC to review the data 
being collected by the hospital. 

Neither the NRC, the State authorities nor the 
police had, at the close of the report period, been 
able to establish whether or not the man's brother 
had been connected with the removal of the isolog 
unit and subsequent handling of the unshielded 
source. The man in whose apartment the source 
was found was charged by State authorities with 
concealment of stolen property, though how or 
why the source was taken from the licensee's ware
house had not been established at the close of the 
report period. The NRC concluded, however, that 
failure to adequately secure the isolog unit was a 
contributory cause and sent a Notice of Violation 
to the licensee on August 4, 1977. 

Incidents Involving Radiography 

In addition to the facilities licensed by the NRC 
to operate at the several junctures of the nuclear 
fuel cycle-uranium milling, fuel fabrication, 
reactor operation, and so forth-persons and firms 
using radioactive materials in medical, educational 
and industrial applications must also be licensed to 
possess and use such material (see Chapter 3). 

During the report period, nine accidents involving 
radiographers were serious enough to require that 
they be reported to the Congress as "abnormal 
occurrences." These events and the NRC's response 
to them are summarized in the following section, in 
chronological order, according to the date each one 
was reported to the NRC. 
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GAMMA RAV RADIOGRAPHY DEVICE 

This type of radiography deYice is equipped with Yariable lengths of cable between the crank, the shield, and the 
exposure position, so that the radiographer operating the crank can be behind a shield or at a safe distance when the 
radioacthe source Is exposed. Trouble comes when, either through carelessness or faulty procedures or equipment, the 
radioacthe source is not fully retracted from Its exposed position to Its shielded position, and the operator has not deter
mined this before approaching the equipment. 

July 8, 1976. On the day of the incident, two 2-
man teams were working on overlapping shifts to 
radiograph the same casting. The teams were using 
two different radiation sources-a 44-curie cobalt-
60 source and a 92-curie iridium-192 source. When 
the first team finished its shift, the radiographers 
left without cranking the cobalt-60 source back into 
its shield. The team that remained continued to 
make radiographic exposures with the iridium-192 
source. When one of these radiographers later went 
to use the cobalt source, he discovered it to be un
shielded and immediately left the exposed vault to 
crank the cobalt back into its shielding. However, 
in his haste, he cranked the iridium out of its 
shielding rather than the cobalt into its shielding. 

At this point both sources were unshielded and a 
survey of the vault showed high radiation levels. 
The second team assumed that the radiation came 
from the cobalt source. When further efforts to 
crank the cobalt source in and out failed to reduce 
the radiation reading to a safe level, the first team 
was summoned to assist, together with the radio
graphic supervisor and another technician. 

After repeated efforts to crank the cobalt source 
back, it became apparent that the radiation was 
coming from somewhere else. The iridium source 
then was cranked back into its shielding and the 
radiation returned to a safe level. 

All of the individuals involved received doses of 
radiation during this episode; one radiographer 
received a whole body exposure of24 rems and 
another an exposure to his hands of 43 rems. No 
adverse biological consequences were anticipated. 
All of these employees were to be given a minimum 

of eight hours instruction in safety procedures, and 
the licensee agreed to install an automatic radiation 
detection device on the exposure vault. NRC 
imposed a civil penalty for these violations. 

July 13, 1976. An experienced radiographer 
failed to make sure that a cobalt-60 source was 
safely shielded and failed to make a radiation 
survey before he entered the source room. He spent 
about 78 seconds in the room before realizing that 
he was exposed to the radiation emanating from the 
source, receiving a dose later estimated to be 11 
rems to the lens of the eye. The exposure was not 
expected to have any adverse biological effects on 
the radiographer, who was restricted from further 
radiographic activity until October 1976. 

The licensee indicated that the cause of the acci
dent was a failure to follow understood procedures. 
The licensee did, however, express the intention of1 .; 

increasing field site inspection and installing .". "' '' 
gamma-activated alarms in the source rooms at its 
facility. NRC conducted a special inspection of the 
licensee's actions the day after notification of the . 
accident and subsequently transmitted a Notice of 
Violation to the licensee. A reinspection was per
formed by NRC after corrective actions had been .. r: 
completed. . . 11 . ,;1-·i~ 

October 15, 1976. Routine processing of radio.: i 

graphers' film badges for August 1976 turned up an 
instance of a radiographer's having received a niJ 
whole-body dose of 22.8 rems. The licensee had th~ :.i 
radiographer examined'by pliysicians:rrhis-expo.J 2Ji 
sure is believed td'liave lilow probability ofprootfl!J.'.l 
ing adverse biological consequences. ·,uo ;fl, ·.:of:;rr.5 
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While NRC investigation failed to identify the 
specific event which could have caused the exposure, 
it did bring to light several items of apparent non
compliance with regulatory requirements, mostly 
related to deficiencies in the management of the 
licensee's radiation safety program. Accordingly 
the NRC issued a Notice of Violation and imposed 
a civil penalty in the amount of $8,400. 

November 3, 1976. A radiographer failed to 
return the radiation source he was using to a safe 
shielded position before placing the device in a 
locked mobile van. Thereafter he drove the van to 
several locations in the Boston area and then 
parked it overnight at his residence. The next day 
he picked up his assistant and, enroute to thejob
site, the assistant turned on a survey meter in the 
driver's compartment of the van and found it off
scale on all ranges. The radiographer stopped the 
van at once and retracted the source into its shield
ing. The men's film badges showed exposures of 
4.6 rems to the radiographer and 0.33 rem to his 
assistant. NRC evaluation indicated that the radio
grapher had sustained a whole body dose of 10.3 
rems, his wife a dose of 114 millirems, and their 
child a dose of 60 millirems. In addition, the source 
in the van had raised radiation levels in areas 
accessible to the public beyond regulatory limits. 
From what could be inf erred by a complete recrea
tion of the movement of the van, however, it was 
concluded that no member of the public received a 
significant exposure. 

The licensee conducted a safety training refresher 
course for all its radiographic personnel; NRC 
issued a Notice of Proposed Imposition of civil 
penalties in the.amount of $4,500 to the licensee .. 

November 5, 1976. During a series of radiograph
ic operations at a field site using a 47-curie cobalt-
60 source, two radiographers noticed that their 
pocket dosimeters were discharged. A reenactment 
of their activities showed that they had been remov
ing exposed film and initiating the next exposure 
without taking an adequate radiation survey. It was 
estimated that they had sustained whole body 
exposures of 15.7 rems and 1.7 rems, respectively, 
from the unshielded source. It was also estimated 
that they had received radiation doses to the hands 
of 1,700 rems and 840 rems, respectively. The 
licensee employing these radiographers had just 
been assessed $11,300 for a previous safety lapse, 
reported to the NRC on July 8, 1976, and described 
above. 

Having issued a Cease and Desist Order on the 
day it was notified of the overexposures, the NRC 
elicited commitments from the licensee to intensify 
its training program for radi~graphic personnel, to 
cqn,c!uct ,more frequent internal audits, and to 
employ an outside consultant to audit the level of 

management control over the radiation safety 
program. Based on field site inspections, the NRC 
permitted resumption of activities on November 11. 
Follow-up inspections confirmed that the commit
ments were being carried out. 

November 13, 1976. A radiographer in the 
licensee's employ approached an iridium-192 
source which was not fully retracted into its shield
ing without surveying the exposure device. It was 
estimated that he received a whole body exposure 
of 5.38 rems, a dose to the gonads of 2.4 rems, and 
a dose to part of his hand which could have been as 
much as 3,721 rems. After IO days the hand showed 
erythema and thickening of the skin of the palm. 

The licensee reprimanded the radiographer for 
failure to retract the source and failure to assure 
himself that the source had been retracted before 
approaching the exposure device. NRC issued a 
Notice of Proposed Imposition of civil penalties 
in the amount of $2,000. 

December 12, 1976. A radiographer and another 
licensee employee were making a series of exposures 
of missile components when the vault in which they 
were working became uncomfortably warm because 
of a thermostat malfunction. The radiographer 
propped open the outside doors of the facility and 
turned off the radiation alarm system. Later, when 
he returned to the shielded area to crank the source 
out for the last shot in the series, he realized that 
the source was already out and that he had been 
exposed to radiation white measuring and placing 
the specimen to be radiographed. Reenactment of 
the incident indicated that the radiographer had 
received a dose of about 1,250 rems to his left 
thumb and about nine rems to the lenses of his eyes. 
The other employee also received about four rems 
to his eyes. The radiographer's left hand subse
quently exhibited erythema and dry peeling at the 
tip of the thumb, but permanent impairment of the 
thumb was not expected. 

The principal cause of the incident was identified 
as the radiographer's failure to make the proper 
radiation survey and his defeating the purpose of 
the radiation alarm system. He was taken off 
radiographic assignments indefinitely by the 
licensee, and all personnel were given safety train
ing before radiographic operations were resumed. 
In addition, the alarm system was redesigned to 
make it more difficult to disarm, and the wearing 
of audible personnel monitoring devices was insti
tuted for greater protection from accidental 
exposure. NRC's investigation of the accident 
uncovered several items of noncompliance with 
regulatory requirements on the part of the licensee 
and a civil penalty of $8,600 was imposed. 

March 18, 1977. Two radiographers using an 
iridium-192 source during construction on a bridge 



discovered that two painters had been working in 
the area, having entered by an unobserved route. 
It was calculated that one of the painters had been 
in a radiation field ofO. l to 0.15 rems per hour for 
45 minutes and had received a whole body dose of 
0.1 rem and that the other painter had worked close 
to a 73-curie source and had passed under a 46-
curie source during his work, receiving a dose of 
4.5 rems to portions of each shoulder, 0.6 rems to 
the eyes, and 0.9 rem to the whole body. Upon 
examination, neither man showed any sign of ill
ness and they were not expected to be adversely 
affected. 

The accident was attributable to the failure of 
the radiographers to maintain direct surveillance 
over access to the high radiation area under their 
supervision and to post conspicuous warnings at all 
access points. The importance of surveillance and 
posted warnings was stressed in the subsequent 
retraining of all radiographic personnel. NRC 
investigation led to the imposition of a civil penalty 
of $2,000 on the licensee. 

June 20, 1977. A radiographer and his assistant 
had completed a series of exposures using a 35-curie 
cobalt-60 source, which they retracted but left 
unlocked, with control cables attached, while 
setting up a 94-curie source of iridium-192 to begin 
the next exposure. When the latter exposure was 
completed, the assistant mistakenly operated the 

cobalt source control crank, thereby exposing the 
cobalt-60 again. He then entered the cell-carrying 
a survey instrument, but failing to detect the strong 
radiation field present there-removed the exposed 
film and left. The radiographer then entered the cell 
and placed a new film in place, spending two or 
three minutes in close proximity to the exposed 
iridium-192 source and actually bumping it twice 
with his head. It was later estimated that the radio
grapher received a dose of four rems to the trunk of 
the body, up to 11 rems to the gonads, up to 18 
rems to the eyes, and between 100 and 400 rems to 
two small areas on his head. The assistant received 
a whole body exposure of four rems. Despite these 
exposures, no clinical evidence of radiation injury 
was found by the physician who examined the 
employees. 

The cause of the accident was determined to be a 
failure by both employees to perform an adequate 
radiation survey on entering the cell, plus the fact 
that the assistant was inexperienced and had not 
been directly supervised by the radiographer. All of 
the licensee's radiographers have since been re
trained in the proper use of survey instruments and 
the supervision of assistants. More frequent audits 
have also been instituted. The NRC sent a Notice 
of Proposed Imposition of Civil Penalties in the 
amount of $6,000 to the licensee. The licensee's 
response was under review at the end of the report 
period. 

10 





State Programs 

The scope of the NRC's program for cooperation with State 
and local governments broadened considerably during fiscal year 
1977. Additionally, closer working relationships were established 
with State and local governments and with national organizations 
representing their interests. 

NRC has long recognized that the States have a legitimate 
interest in the regulatory process and that they can play a mean
ingful role in the process, especially if involved at an early stage. 
In responding to President Carter's commitment to greater State 
involvement in the development of Federal policies and programs, 
the NRC has directed its offices to consult with State or local 
officials before considering any major action that would have a 
significant State or local impact. The NRC also continues to 
assure that assistance is given to States in their regulatory efforts 
and that State concerns are addressed in NRC regulatory 
programs. 

The principal areas ofNRC/State interaction discussed in this 
chapter are: (a) the State Agreements Program, whereby States 
may assume certain of the NRC's regulatory authority over 
nuclear materials; (b) the NRC's "lead agency" role in assisting 
State and local governments in planning responses to radiological 
emergencies; and (c) a wide range ofliaison and cooperative 
activities regarding such functions as licensing and siting. 

COOPERATION IN LICENSING ACTIVITY 

Licensing and Siting Coordination 

NRC continues to explore ways to work with the States to 
avoid duplication and minimize cost and delay in the licensing of 
nuclear facilities. As a result ofNRC-sponsored Power Plant 
Siting Conferences held in April 1975 and June 1976, the Com
mission adopted a number of recommendations made by State 
regional organizations. One important measure adopted was that 
States and the NRC appoint liaison officers to coordinate on 
licensing matters, thus providing more direct and timely State 
participation in the licensing process for nuclear facilities. Some 
States expressed an interest in having their liaison officers also 
coordinate their waste management activities. 

At the end of the fiscal year, the Governors of 48 States had 
appointed such liaison personnel. The Commission directed that 
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NRC liaison officers be stationed in the regional of
fices. The NRC planned to initiate this practice 
early in fiscal year 1978 by placing liaison officers in 
the Philadelphia and San Francisco regional offices. 
The Commission held its first meeting with the 
State liaison officers in October 1977. 

Another aspect ofNRC's cooperative effort with 
States has been the negotiation of agreements to 
resolve issues over which the NRC and the States 
share regulatory authority. Thus NRC has sought 
formal "memoranda of understanding" with States 
having water quality permit responsibilities relating 
to nuclear power plants. Discussions leading to 
such agreements were underway with 13 States at 
year's end (see also Chapter 2). Another area of 
potential State/Federal cooperation is in the hold
ing of joint hearings with affected States on nuclear 
power plant applications. Such hearings have been 

held with Maryland on the Douglas Point applica
tion, and with New York on the Greene County ap
plication (see Chapter 2 under "Cooperation with 
States"). Joint hearings are scheduled to begin 
early in 1978 with Massachusetts on the Montague 
application. 

Coastal Zone Management. As coastal States 
begin to develop operational coastal zone manage
ment (CZM) plans, the need for closer coordination 
among State coastal zone management agencies, 
the NRC, and State energy and siting agencies be
comes more apparent. Many nuclear generating 
facilities under construction or partially completed 
are likely to become subject to a State CZM "cer
tification" in the future. The NRC serves as a prin
cipal point of contact on such facilities, both for the 
States and for the Federal Office of Coastal Zone 
Management in the Department of Commerce. 

In July 1977, NRC sponsored a five-day training course for Agreement State personnel on the medical uses of 
radlonuclides. Fifteen Instructors from the Texas Medical Center presented the course In Houston. At left, a physician in 
the nuclear medicine department of Methodist Hospital demonstrates procedures used in taking a brain scan. At right, a 
nuclear medicine technician operates scanning equipment for the State people. 

STUDY ON NRC/STATE 
SITING ACTIONS 

On June 10, 1977, the NRC distributed for public 
comment a draft report entitled "Improving Regu
latory Effectiveness in Federal/State Siting 
Actions" (NUREG-0195). This report was the 
culmination of some nine months of intensive study 
by the NRC staff in cooperation with State repre
sentatives and other groups, as described below. 

For the past few years, there has been a wide
spread and growing belief that the system for regu-

la ting the siting of nuclear facilities needs to be 
improved. Extensive hearings were held by the Joint 
Committee on Atomic Energy in 1974 and 1975, 
and subsequently proposed legislation, although 
not enacted, emphasized the growing Federal/State 
relationship in siting actions. The Commission in 
September 1976 directed the NRC Office of State 
Programs to examine the matter of Federal/State 
relationships in regulatory activity involving envi
ronmental decisionmaking and to suggest steps for 
improvement. 

From the outset, great importance was attached 
to obtaining views and counsel from the States, 



particularly on questions involving State/Federal 
roles and relationships. Accordingly, arrangements 
were made early in the study to work with the staff 
and committees of the National Governors' Con
ference (NGC). Two workshops were held with 
State representatives under NGC auspices. These 
helped in defining the scope of the study and in 
reviewing an early draft of the report. Views of 
other Federal agencies were also sought at meetings 
organized by the Council on Environmental Quality. 

Within NRC, a task force was formed to relate 
NRC experience to study objectives and to provide 
means for testing possible alternatives. From out
side NRC, panels of experts were formed to assist 
in two specific areas: (a) how and by whom the need 
for a power-producing facility should be deter
mined; and (b) the meaning of the terms "efficien
cy" and "effectiveness" as applied to regulatory 
activity. Contracts were made with five individuals 
and groups to provide assistance in a number of 
areas. A team composed of NRC staff and NGC 
representatives developed five possible regulatory 
approaches, ranging from actions that NRC could 
take on its own initiative under existing legislation 
through varying degrees of Federal/State coordina
tion to a highly Federalized system requiring major 
legislative changes. 

Regulatory Effectiveness 

With the assistance of a group of outside experts, 
the staff developed the following working definition 
of "regulatory effectiveness": 

"Regulatory effectiveness in environmental 
decisionmaking consists of a timely final action 
that provides for necessary change; is consistent 
with demonstrated societal objectives and the 
law; is equitable and practicable; and is based on 
fully and candidly expressed premises, utilizing a 
commonly available data base." 

Two important assumptions, established early in 
the study, guided the study team: (a) a national 
fuels policy is an important, perhaps crucial, 
feature of any effort to improve regulatory eff ec
tiveness (State representatives expressed the view, 
further, that the Congress should address the mat
ter of providing equity among the States in distrib
uting the costs and benefits of a national fuels 
policy); and (b) in order to improve regulatory ef
fectiveness, the Federal government should concen
trate its efforts on power production rather than 
fuel cycle facilities. 

Using the definition of regulatory effectiveness as 
a reference point, the study identified the follow-

ing deficiencies in present environmental decision
making: 

• The long term plans of utilities are often not 
exposed to public review and comment until 
far too late in the process. 

• The need for the power to be produced by a 
proposed facility is regularly litigated at Fed
eral licensing proceedings long after heavy 
financial commitments have been made by the 
utility and after the State has passed judgment 
on this question. 

• There is much unnecessary duplication and 
overlap. For example, th~re is no system for 
sequencing Federal and State actions in a logi
cal and orderly way. 

• There is insufficient coordination between Fed
eral agencies and the States and the proper 
role of each is not precisely defined. 

• There is insufficient coordination among Fed
eral agencies. 

• The coordination of activities within many 
individual States is inadequate. 

• The general public-the ratepayers and tax
payers-are insufficiently involved and in
formed, are uncomfortable with the present 
process and generally lack confidence in it. 

(See "Siting Standards" in chapter 10 for related 
discussion.) 

Recommendations for Improvement 

The study team then identified a broad concept 
of an effective regulatory system: it would be a sys
tem in which the Federal role is primarily to deter
mine the effect of proposed actions and in which 
States have an increasing role in determining the 
acceptability of actions within their purview. The 
role of States would include determining the ac
ceptability of actions which affect local affairs and 
which require matching of State and local services 
to the needs of large projects. By early involvement 
of States in the planning process and by cooperative 
use of the technical resources of the Federal govern
ment, meaningful regulatory reform would provide 
for early identification of suitable sites, for increas
ing the assurance that utilities can proceed with 
needed facilities, and for greater public participa
tion in the process. 

The study proposed that the Congress authorize 
a revised regulatory process which considers 
nuclear, fossil and other types of power plants 
together, for planning purposes, with greatly in
creased emphasis on early disclosure of utility 
plans, on multi-State planning, and on voluntary 
participation by States and combinations of States 
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in such planning. In the process, site reviews would 
be separated from facility reviews, and sites would 
be certified by States as being compatible with their 
long range plans. Another key element would be the 
acceptance by Federal agencies of State determina
tions of the need for power-producing facilities as 
binding on the Federal review process. NEPA 
would be modified to allow Federal acceptance of 
State environmental reviews conducted under 
specific Federal guidelines. States would be encour
aged to adopt coordinated or single permit (one
stop) procedures and would be required to adopt 
standards at least as stringent as those employed by 
Federal regulatory agencies. 

The proposal would place the Federal responsi
bility for environmental reviews on a "lead Federal 
agency" other than the NRC-perhaps the Depart
ment of Energy-in order to better relate nuclear, 
fossil and other forms of generation. This lead 
agency, in cooperation with States, would assess 
utility plans on a regional basis and would certify 
these regional plans to the Congress. If any State 
chose not to make environmental reviews or failed 
to qualify for such a role, the lead agency would act 
for it in the environmental certification of electrical 
generating sites. In the environmental review of 
individual projects the NRC would be replaced by 
the lead Federal agency, which would review the 
environmental aspects of the site and the environ
mental effects of construction activities, and would 
monitor operation of the plant for conformity with 
environmental requirements. NRC would continue 
to be responsible for all matters related to radiation 
health and safety. 

A greater degree of Federal coordination would 
be encouraged through a system of coordinating 
councils. The councils would be empowered to set 
time limits on public proceedings, but a Federal 
agency could be excused from compliance with 
such limits simply by certifying that such compli
ance was impossible. The organic statutes of the 
participating agencies would not be altered. 

Distribution of the Report 

On June 10, 1977, the Commission directed that 
the report be distributed for comment to State gov
ernors, Federal agencies, industry and the public. 
Congressional offices were provided with copies for 
information. In hearings pertaining to licensing 
reform, held on June 13 and 14, 1977 by the Sub
committee on Energy and the Environment of the 
House Committee on Interior and Insular Affairs, 
both NRC Chairman Rowden and Governor 
Robert W. Straub, Chairman of the Subcommittee 
on Energy Facility Siting of the National Gover
nors' Conference, testified as to the need for a more 

effective Federal/State regulatory process in siting 
nuclear facilities. NRC also published nine support
ing documents, numbered NUREG-0196 through 
0204, relating to the principal study. 

STATE AGREEMENTS PROGRAM 

Under Section 274 of the Atomic Energy Act of 
1954, as amended, the NRC is authorized to enter 
into agreements under which States assume regula
tory responsibility over byproduct, source material 
and small quantities of special nuclear material. Be
fore entering into such an agreement, NRC must 
be assured. that the State regulatory body has suffi
cient statutory authority, adequate budget, trained 
staff and appropriate regulations. There are 25 
Agreement States at present, namely: Alabama, 
Arizona, Arkansas, California, Colorado, Florida, 
Georgia, Idaho, Kansas, Kentucky, Louisiana, 
Maryland, Mississippi, Nebraska, Nevada, New 
Hampshire, New Mexico, New York, North Caro
lina, North Dakota, Oregon, South Carolina, Ten
nessee, Texas and Washington. At the end of 1977, 
negotiations with Michigan were at an advanced 
stage and discussions were in progress with Rhode 
Island, Indiana and Vermont. 

AnNRC task force reviewed the entire State 
Agreements Program. Its final report, published as 
NUREG-0388, concluded that the program is suc
cessful and that additional States should be encour
aged to participate so that the vast majority of 
material licenses would be administered by the 
States. Only one specific legislative change was 
recommended to provide modest "startup" funding 
to new Agreement States. The task force concurred 
with the special study's recomme~dation (NUREG-
030 l) that NRC seek authority to regulate naturally 
occurring and accelerator-produced radioactive 
materials. 

NRC Review of State Programs 

The NRC maintains continuing oversight of the 
Agreement State radiation control programs to 
assure that they protect the public health and safety 
and that they are compatible with NRC's regula
tory program. NRC's oversight is accomplished by 
orientation meetings with new Agreement States 
and by formal review of individual State programs. 
The reviews take place at six-month intervals for 
States newly designated as Agreement States, and 
at twelve-month intervals for States with estab
lished programs. The reviews cover the six major 
elements of the Agreement State regulatory pro
grams: organization, administration, personnel, 
regulations, licensing and compliance. The results 



of a program review are summarized in formal 
letters to the State's radiation control program 
director and other State Officials. Copies of these 
letters are also placed in the NRC Public Docu
ment Room and in State public document rooms or 
their equivalent. 

During fiscal year 1977, the NRC conducted 26 
program reviews. There were also two followup 
reviews, covering cases where the regular reviews 
had noted a significant weakness. 

The reviews found that all Agreement State 
radiation control programs were adequate to pro
tect the public health and safety. However, nine 
programs were found to be incompatible with the 
NRC regulatory program for calendar year 1976 
because State regulations regarding inspections 
equivalent to those set forth in 10 CFR Part 19 had 
not been adopted. In all cases, NRC received a 
commitment that an appropriate regulation would 
be developed during calendar year 1977. 

Based on a certification by the NRC to the U.S. 
Department of Labor that the radiation control 
program of an Agreement State is adequate to pro
tect the public health and safety, the Department 
of Labor exempts State licensees from regulation 
under the Occupational Health and Safety Act 
(OSHA). 

Technical Assistance 

Technical assistance provided to Agreement 
States by the NRC includes help in reviewing appli
cations involving complex and/or hazardous oper
ations and in the health and safety reviews of sealed 
radioactive sources and devices, distribution of 
licenses used in Agreement State regulatory pro
grams, furnishing of resource materials such as 
technical documents and reports, and assistance in 
significant compliance actions. NRC also provides 
medical consultants when required to assist in the 
evaluation of known or suspected radiation injuries. 
During fiscal year 1977, increased emphasis was 
placed on the oversight of uranium mill operations, 
inactive mill tailings sites, and commercial low-level 
radioactive waste burial sites. NRC personnel 
visited all five burial sites in the Agreement States 
and also visited five uranium mill sites and five 
inactive mill tailings sites. Technical assistance was 
provided in the review of environn:iental reports for 
three new and one renewal uranium mill applica
tion. Technical assistance also was provided for two 
existing commercial low-level radioactive waste 
burial sites. 

NRC also assists Agreement States by develop
ing model regulations and by reviewing and com
menting on proposed changes to State regulations. 
During fiscal year 1977, comments on regulations 
were provided to 15 States. 
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An NRC reviewer (left) obsenes as an Agreement State inspec
tor measures the external radiation lenls of an Industrial radi
ography device during an inspection of a State licensee's facility. 

Training 

NRC provides training opportunities for State 
regulatory personnel at no cost to the individual or 
the States. This applies whether or not the State is 
an Agreement State. The training programs under
go continuing review to improve established courses 
and to develop new ones. During fiscal year 1977, 
NRC offered new courses in uranium mill licensing 
and inspection, radiation health engineering, 
environmental chemistry, and calibration methods 
for teletherapy devices. 

During the year, 213 State employees received a 
total of 428 man-weeks of training at courses such 
as Health Physics and Radiation Protection, given 
at Oak Ridge Associated Universities; Safety 
Aspects oflndustrial Radiography, at Louisiana 
State University; Medical Use of Radionuclides, 
at the Johns Hopkins Medical Institution; and a 
Symposium on Regulation of Uranium Mills, held 
in Colorado Springs, Colo. 

Annual Meeting 

Radiation control program managers in the 
Agreement States are invited to attend an annual 
meeting held in the NRC offices in Bethesda, Md., 
to discuss regulatory matters of mutual interest. 
The 1976 meeting was held October 5-7, 1976, and 
included discussions of medical licensees, waste 
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management, transportation of radioactive mater
ials, and State/Federal aspects of reactor regula
tion. At the conclusion of the meeting, an ad hoc 
committee of State representatives made formal 
recommendations to the NRC on emergency 
response planning, NRC training programs and the 
policy for regulating medical licensees. 

GAO Report 

During 1977, the General Accounting Office 
(GAO) conducted a review of the State Agreements 
Program, giving particular emphasis to NRC's 
annual evaluation of the individual State programs. 
The GAO recommended that the NRC: 

( 1) Clearly relate funding and staff shortages to 
observed weaknesses in licensing and inspec
tion programs. 

(2) Address findings noted during the annual re
view to the governor of the State. 

(3) Develop model legislation to assist States in 
establishing systems for collecting license 
fees. 

(4) Make copies of the annual review findings 
available for public inspection by placing 
them in appropriate State clearinghouses and 
the NRC Public Document Room. 

All the recommendations were adopted by NRC 
during fiscal year 1977 with the exception of Rec
ommendation 2. The staff continues to believe that 
weaknesses observed during reviews of Agreement 
State regulatory programs should be communicated 
to the governors only in exceptional cases. Model 
legislation for establishment oflicense fee systems 
was sent to the Office of Management and Budget, 
which referred it to the Council of State Govern
ments for publication as suggested State legislation. 

Special Studies 

During fiscal year 1977, NRC completed a 
number of special studies related to the State 

Agreements Program. These included "The Regu
lation of Naturally Occurring and Accelerator
Produced Radioactive Materials" (NUREG-0301); 
the internal study of the State Agreements Program 
(NUREG-0388); and the "Review of the FCderal/ 
State Program for Regulation of Commercial 
Low-Level Radioactive Waste Burial Grounds" 
(NUREG-0217, Supplement 1 thereto, and 
NUREG-0240). 

EMERGENCY RESPONSE 
PLANNING 

The planning discussed in this section relates to 
NRC assistance to State and local governments in 
planning emergency responses to radiological 
incidents. 

The responsibilities of Federal agencies for assist
ing State and local governments in developing plans 
for responding to radiological emergencies are out
lined in a Federal Register Notice of December 24, 
1975, promulgated by the Federal Preparedness 
Agency (FPA) of the General Services Administra
tion. The notice, entitled "Radiological Incident 
Emergency Response Planning; Fixed Facilities 
and Transportation," gives the "lead agency" role 
to NRC, while assigning specific supportive respon
sibilities to the Environmental Protection Agency; 
the Department of Energy; the Department of 
Transportation; the Department of Health, Edu
cation and Welfare; the Defense Civil Preparedness 
Agency; and the Federal Disaster Assistance 
Administration of the Department of Housing and 
Urban Development. The entire effort is monitored 
by the FPA. 

In carrying out its "lead agency" role, NRC's 
main efforts have been concentrated on the prepa
ration and issuance of planning guidance, the 
development and conduct of training courses, the 
provision offield assistance to States in develop
ment and testing of radiological emergency response 
plans, the review and evaluation of these plans, and 

Each year the NRC sponsors a two 
week training course for new State em
ployees on NRC licensing procedures, 
as part of a program to maintain com
patibility between NRC and Agreement 
State regulatory programs. 



the determination of the instrumentation require
ments for measuring off site consequences of 
radiological incidents. 

Planning Guidance 

The basic document for the guidance of State 
and local governments in the development of their 
radiological emergency response plans is the NRC 
publication NUREG-75/111, "Guide and Check
list for the Development and Evaluation of State 
and Local Government Radiological Emergency 
Response Plans in Support of Fixed Nuclear Facil
ities," which was first published in 1974. Supple
ment 1 was issued in March 1977. The supplement 
lists 70 planning elements which the'NRC deems 
essential. A State plan must contain at least these 
70 elements before the NRC will concur in it. 

The NRC intends to review this supplement 
annually to add or subtract from the list of essential 
planning elements on the basis of new information, 
practical experience in the field, and new develop
ments in emergency preparedness. 

Training Program Offered 

NRC, in cooperation with the States and other 
involved Federal agencies, has identified a number 
of areas where training is needed for State and local 
government personnel involved in radiological 
emergency response planning and preparedness and 
has developed formal training courses for some of 
these areas. These training courses are offered at 
Federal expense. 

A course in radiological emergency response 
operations is being conducted routinely at the 
Nevada Test Site of the Department of Energy. 
This course requires eight days, three of classroom 
lectures and five offield exercises. Six sessions were 
conducted in fiscal year 1977. Each class accom
modates approximately 20 students from the States 
and two Federal observers. 

Another regular course provides instruction on 
radiological dose assessments and projections for 
State radiological emergency response coordinators 
and their staffs. It is approximately four days long. 
It was presented five times in fiscal year 1977 and 
will in the future be offered routinely about once or 
twice per year. It is designed to help the State coor
dinator make decisions on what protective actions 
to take in the event of a release of radioactive 
material to the environment as a result of an 
accident at a nuclear facility. 
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Field Reviews 

In support of the Federal interagency field effort 
in radiological emergency response planning assist
ance, Headquarters and regional advisory commit
tees have been formed. Each committee has 
membership from all involved Federal agencies 
headed by an NRC representative. The advisory 
committees are the main sources of emergency 
planning assistance for the States and local govern
ments. 

Eight field reviews of State plans were conducted 
by regional advisory committees during fiscal year 
1977. The reviews were designed to give the States 
specific guidance as to what parts of their plans 
need improvement. In support of this effort, six 
visits were made to States to discuss improvements 
in plans. 

During fiscal year 1977, 13 radiological emer
gency response exercises were conducted by State 
and local governments. Federal field assistance 
cadres observed three of these exercises. 

Concurrence in State Plans 

As lead agency, NRC is charged with reviewing 
and concurring in the adequacy of State and local 
government radiological emergency response plans. 
Washington, New Jersey, South Carolina, and 
Connecticut, in that order, were the first States to 
receive formal concurrences. NRC expects to be 
able to concur in several other State plans during 
the forthcoming year. 

Coordination With Local Authorities 

There are 65 operational nuclear power plants 
today and by 1980 there may be another 15, for a 
total of 80. The 65 operational plants are located 
at 58 sites, and within a ten-mile radius of these 
sites there are portions of 147 counties. There are 
also 43 cities with a population of over 10,000 
within this same ten-mile radius. 

In the emergency planning requirements for the 
operation of these nuclear power plants, NRC 
requires that "each applicant's emergency plan 
should include provisions for coping with emergen
cies, both within the boundary of the plant site and 
in the environs of the site .... Planning and imple
mentation of measures to cope with plant-related 
emergencies outside the site boundary, with parti
cular emphasis on the low population zone, should 
be a coordinated effort involving the licensee and 
local, State and Federal agencies having emergency 
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responsibilities." This coordination with local 
authorities is an essential element related to site 
emergency planning and the NRC requires that 
each licensee include a description of the personnel 
and other organizational resources that are avail
able from the off site agencies. 

As a general siting practice, nuclear power plants 
are located in relatively remote areas with low 
population densities. Therefore, when a utility or 
the NRC requests that the county involved develop 
an emergency plan to support a proposed nuclear 
plant, the personnel skill and experience for devel
oping the plan may be lacking locally and the 
county may have difficulty in f uncling both the 
development and implementation of a plan. With 
assistancefrom State and local governments, NRC 
is studying ways to overcome these problems. 

\ .. 

In the upper photo, a Radiological 
Emergency Response Team, composed 
of State and local goYernment person
nel, participates in a training exercise 
at an NRC-sponsored training course at 
the Nevada Test Site. Below, a student 
team at the training course responds to 
a simulated transportation accident in
Yohing radioactiYe materials. 

Determining What Accidents to Plan For 

During the past year, the NRC has been working 
with the Environmental Protection Agency to 
determine the most severe accidents for which com
prehensive radiological emergency plans should be 
developed by State and local governments. This 
study was requested by the Conference of (State) 
Radiation Control Program Directors. The NRC
EPA task force has completed its work and guid
ance on this matter should be available to the States 
by June 1978. 

Interorganization Committee 

In the past, the NRC has worked with the Con
ference of(State) Radiation Control Program 



Directors on emergency response planning matters. 
During the past year, NRC has also contacted 
other organizations representing State and local 
officials with emergency planning responsibilities. 
An interorganization committee was set up which 
includes the Conference of (State) Radiation Con
trol Program Directors, the U.S. Civil Defense 
Council, and the National Association of State 
Directors for Disaster Preparedness. This commit
tee will meet periodically to review emergency 
planning policy and to provide the NRC with timely 
State and local government views. 

OTHER LIAISON AND 
COOPERATIVE ACTIVITIES 

In addition to maintaining its State Agreements 
Program, NRC is committed to greater consulta
tion and cooperation with States in its work. Several 
actions were taken during the past year in further
ance of this purpose. 

During 1977 NRC entered into contracts with 
Georgia, Illinois, Michigan, Pennsylvania and 
South Carolina for two-year cooperative efforts in 
the surveillance of radioactive materials in transit. 
This program, which has involved other States in 
the past, is expected to enhance State expertise as 
well as add substantially to the existing data base 
on the transportation of radioactive materials. A 
summary report on the earlier pilot phase of the 
program is nearing completion. 

Throughout 19-1/, NRC engaged in cooperative 
efforts with such State-related organizations as the 
Southern Interstate Energy Board, the Western 
Interstate Nuclear Board, the National Governors' 
Association, and the National Conference of State 
Legislatures. 

In addition, NRC has continued its co-sponsor
ship of the Conference of (State) Radiation Control 
Program Directors as a vehicle for improving 
Federal/State radiation control activities. Through 
task force participation, NRC personnel gave tech
nical assistance to the Conference in various aspects 
of radiation control, including the development of 
model State legislation and regulations for the 
reduction or control of public exposure to radiation. 
NRC representatives also presented technical 
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Washington was the first State to receive NRC concurrence on 
its radiological emergency response plan for nuclear facilities. 
Betty McOelland, Director of the Washington State Department 
of Emergency Senices, accepts formal notification from Robert 
G. Ryan, NRC's Director of the Office of State Programs. 

reports at the annual meeting of the State radiation 
control program directors in Seattle, June 19-23, 
1977. 

Nuclear power has been a focus of concern in an 
increasing number of States during the past year. 
This was reflected in the large number of nuclear
related bills introduced in State legislatures. NRC 
continued to provide comment to States on pro
posed legislation when requested, and in several 
instances presented testimony before legislative 
committees. 





Chapter9 

International Activities 

The NRC's international activities, centered in the Office of 
International Programs, expanded and intensified during fiscal 
year 1977 as concern over nuclear proliferation brought about a 
review of U.S. nuclear export policy and worldwide attention 
focused on issues of nuclear health and safety. 

U.S. commitment to international cooperation in the civilian 
uses of nuclear energy continued to be reflected in the NRC's 
growing activities, including the conclusion of new agreements in
volving international safety information exchange, increased par
ticipation by foreign nationals in NRC-sponsored regulatory 
training programs, and expansion of the NRC's foreign visitor 
program. The NRC also took the lead in planning an international 
seminar on the safety aspects of spent fuel storage, to be held in 
February 1978 under the sponsorship of the International Atomic 
Energy Agency (IAEA). 

The NRC conducted a major review of export licensing proce
dures during the report period and, in June 1977, issued for pub
lic comment a proposed new part of the Code of Federal Regula
tions to cover export-import activities. (This will be supplemented 
with criteria for nuclear exports once pending nonproliferation 
legislation is in effect.) Other major NRC efforts included: 

( 1) Participation in the establishment of a new Federal inter~ 
agency committee for coordination of nuclear export 
activities. 

(2) Work toward expediting licensing procedures for minor 
export applications, including review of criteria for nuclear 
materials exports that are relatively unimportant from a 
national security standpoint. 

(3) Issuance of several major export licenses, including fuel to 
the Tarapur station in India and a power reactor to Yugo
slavia. 

(4) Initiation of an automated data system for all NRC export 
licenses and license applications. 

(5) Work toward implementing the U.S.-IAEA Safeguards 
Agreement, which will permit IAEA inspections of U.S. 
civil nuclear facilities. 

EXCHANGE OF INFORMATION 

During the report period, NRC concluded a new regulatory ar
rangement for the exchange of technical information and cooper-
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ation in nuclear safety matters (signed on April 11, 
1977) with the Atomic Energy Organization of 
Iran. More recently, on October 3, 1977, NRC con
cluded a bilateral regulatory arrangement with the 
Netherlands. These brought to 13 the number of 
such arrangements currently in force. Since 1974, 
when the formal program was initiated, the nuclear 
regulatory authorities of Brazil, Denmark, France, 
the Federal Republic of Germany, Italy, Japan, 
Spain, South Korea, Sweden, Switzerland, and the 
United Kingdom have entered into similar ar
rangements with NRC. As fiscal year 1977 ended, 
NRC was actively engaged in negotiations for 
arrangements with agencies in several countries, 
including Belgium, Canada, Israel, Mexico, and the 
Philippines. · 

The primary objectives of these arrangements 
are: to establish formal communications with for
eign regulatory authorities for prompt and reci
procal notification concerning safety problems; to 
exchange information related to public health, 
safety, and environmental protection; and to foster 
an international consensus on regulatory matters 
and safety standards and experiments. The arrange· 
ments provide for the reciprocal exchange ofregu-

r-~-__.,,. --- ------~---~~------------- - -
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An agreement between the U.S. Nuclear Regulatory Commis
sion and the Atomic Energy Organization of Iran for the ex
change of technical information and cooperation In nuclear safety 
'matters was signed on April 11, 1977, in Tehran. Signing were 
James R. Shea (left), Director of NRC's Office oflntemational 
Programs, and Dr. M. H. Farzin, Director of the AEOl's Nu
clear Safety DMsion. Obsenlng (from left) were Robert C. 
Liimatalnen, U.S. Embassy; Dr. Akbar Etemad, President of 
AEOI, and Mehdi Sarram, AEOI. 

latory information in the form of technical reports, 
correspondence, newsletters, meetings, and any 
other means agreed upon. In some cases, they also 
provide for future cooperation in reactor safety 
research and temporary assignments of personnel to 
laboratory programs under the sponsorship of both 
parties. 

Research Agreements 

In addition to the arrangements for exchange of 
regulatory safety information discussed above, the 
NRC has bilateral reactor safety research agree
ments with IO countries and one multinational or
ganization. (Details of NRC research activities are 
discussed in Chapter 11.) At the end of the fiscal 
year, bilateral research agreements and arrange
ments were in effecfcovering cooperative programs 
with Brazil, Denmark, France, West Germany, 
Iran, Italy, Japan, South Korea, Sweden, the 
United Kingdom, and the International Energy 
Agency (IEA). Under the terms of these agree
ments, NRC and other countries exchange reports, 
computer codes, and research results on specific 
programs. In certain cases, personnel may also be 
exchanged for extended assignments. In addition to 
these bilateral agreements, NRC has also agreed
under the auspices of the IEA-to the participation 
of Austrian, German, Japanese, Dutch, and Nordic 
Group (Denmark, Finland, Norway and Sweden) 
personnel in the Loss-of-Fluid Test (LOFT) pro
gram, as well as for participation by various IEA 
countries in the Power Burst Facility (PBF) and 
Heavy Section Steel Technology (HSST) programs. 
Japan and the Federal Republic of Germany each 
have agreed to contribute approximately $1 million 
per year to the LOFT program. An arrangement 
with the European Communities for NRC partici
pation in the Whole Core Accident Calculation 
Group was concluded in July 1977. 

These foreign research exchanges provide a 
means of acquiring reactor safety research results 
in many areas where U.S. technical and monetary 
resources are limited. The urgency of establishing 
improved safety criteria for the operation of nu
clear facilities and handling of nuclear materials, 
and the requirements for large expenditures of tech
nical effort and funds to support experimental facil
ity development and operation, provide ample 
incentive for such international cooperation. Addi
tional cooperative agreements are being negotiated 
to augment present exchange commitments. 



Multinational Projects 

NRC participates in two major multinational 
projects: the Halden nuclear fuel performance proj
ect in Norway and the Marviken containment 
response project in Sweden. As an associate mem
ber of the Halden project, to which it is currently 
contributing about $300,000 annually, the NRC 
participates in the technical planning and manage
ment of the program and receives experimental 
data on the thermal and mechanical behavior of 
fuel rods subjected to long-term irradiation. These 
data have contributed significantly to the under
standing of the problems of fuel densification, fuel
cladding mechanical interaction and in-pile release 
offission products, all of which are relevant to the 
safe operation of nuclear power reactors. 

U.S. participation in the Marviken project was 
initiated in March 1973, when experiments were 
being conducted to study the response of a pressure
suppression reactor containment to simulated 
ruptures of reactor system piping. The current test 
program is investigating pressure oscillation phe
nomena in the containment system. NRC is cur
rently contributing approximately $200,000 per 
year to the Marviken program, and participates in 
the technical management and planning of the 
project. 

Selected NRC-sponsored specialists are assigned 
to laboratories in foreign countries to participate in 
and follow various reactor safety research prob
lems. Specialists are currently stationed at the 
Marviken facility in Sweden, the Halden project in 
Norway, and in Karlsruhe, West Germany, Saclay, 
France, and Tokai, Japan. 

The information NRC receives on foreign nu
clear safety research is promptly distributed to key 
domestic users in government, industry, and edu
cational institutions unless there are proprietary or 
other restrictions. 

ACTIVITIES WITH 
INTERNATIONAL ORGANIZATIONS 

NRC continued throughout 1977 to work with 
several international agencies on matters related to 
nuclear safety and safeguards. Much of the effort 
was carried out with the International Atomic 
Energy Agency (IAEA). Substantial cooperation 
also continued with the two energy agencies of the 
Organization for Economic Cooperation and De
velopment: the International Energy Agency and 
the Nuclear Energy Agency. 

The Maniken power station of Stockholm, Sweden is shown 
aboYe. Full-scale containment experiments haYe been and are be
ing performed at the facility as a joint project of representathes 
of Denmark, West Germany, Finland, Norway, Sweden, the Uni
ted States, France and Japan. 

In addition to the nuclear safety and safeguards 
activities discussed below, NRC contributed to 
several important IAEA advisory programs, in
cluding the development of guidance on emergency 
planning, safety and regulatory criteria for waste 
management, procedures for establishing limits for 
radioactivity releases to the environment, thermal 
reactor safety research and development, and regu
lations for the safe transport of radioactive 
materials. 

International Conferences 

lJ 

Commissioner Richard T. Kennedy and several 
staff members presented papers on various aspects 
of nuclear safety and safeguards at the IAEA Con
ference on "Nuclear Power and Its Fuel Cycle," 
held in Salzburg, Austria in May 1977. Represen
tatives of some 50 countries participated in this 
major meeting. NRC representatives also made 
presentations at the Iran Conference on the Trans
fer of Nuclear Technology, which was held in April 
1977. These conferences provided opportunities for 
international discussion of a broad range of nuclear 
power topics, including matters closely related to 
NRC's responsibilities in health, safety, physical 
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security protection and nuclear export licensing. In 
addition, the conferences afforded the first oppor
tunities for international discussion of the Presi
dent's April 7 nuclear policy statement, which was 
in several aspects directly relevant to central NRC 
responsibilities. 

IAEA Reactor Safety Standards 

NRC has continued its lead role in organizing 
and carrying out U.S. participation in the IAEA 
program to develop safety codes of practice and 
safety guides for nuclear power plants. The NRC 
coordinates U.S. technical activities associated 
with this program. The codes and guides will pro
vide a basis for national regulation by developing 
countries of the design, construction and operation 
of nuclear power plants. NRC staff members con
tinued to represent the United States on the IAEA 
Senior Advisory Group (SAG) that oversees the 
program and on the Technical Review Committees 
working in the five areas of primary interest: gov
ernmental organization, siting, design, operation, 
and quality assurance. Dr. J.M. Hendrie, who was 
appointed Chairman of the NRC in August 1977, 
is the U.S. member of the SAG and has served in 
this capacity since the inception of the program in 
late 1974. 

During 1977 the Senior Advisory Group, Tech
nical Review Committees, and working groups 
under them drafted 13 new guides, completed all 
five proposed codes of practice and one safety guide 
and forwarded the completed codes and guides to 
the Director General of the IAEA with the recom
mendation that they be issued. About half of the 50 
or so remaining safety guides planned to date have 
been drafted and are undergoing review. During the 
drafting process, the NRC standards staff coordi
nated the reviews within the U.S., soliciting com
ments from interested members of the public, in
dustry, and other government agencies. 

Nuclear Safety Assistance Via IAEA 

In addition to its reactor safety standards pro
gram, the IAEA provides guidance and technical 
assistance on a broad range of nuclear safety mat
ters. NRC is one of several U.S. organizations 
which contribute to this work. In particular, NRC 
has given special attention to activities which serve 
to transmit U.S. regulatory and safety expertise to 
countries in the early stages of their nuclear power 
programs. 

During the report period NRC staff members 
presented safety-related lectures at the IAEA Inter
national Training Course on Nuclear Power Con
struction and Operation Management, held at Ar
gonne National Laboratory, and, on behalf of the 
IAEA, a course on "Boiling Water Reactor Fun
damentals" at the Instituto N acional de Energia 
Nuclear, in Mexico City. A member of the NRC 
licensing staff participated in an IAEA reactor 
safety mission to the Philippines for three weeks in 
July 1977, for the purpose of advising on the review 
by the Philippine Atomic Energy Commission of 
the preliminary safety analysis report prepared in 
connection with their first power reactor project. 
Another staff member was made available to accept 
a one-year assignment as an IAEA advisor to the 
nuclear safety and regulatory authorities in Mexico. 

IAEA Safeguards 

During 1977, the NRC continued to work with 
the Department of State and other U.S. agencies 
to implement the US-IAEA Safeguards Agreement 
and to strengthen the IAEA safeguards program. 
NRC experts also participated in a number of 
IAEA activities aimed at upgrading the safeguards 
and physical security systems of member countries. 
(See also the discussion of International Safe
guards, below.) 

Cooperation with OECD Agencies 

The year 1977 was the first year of full member
ship of the United States in the Paris-based Nuclear 
Energy Agency (NEA) of the Organization for 
Economic Cooperation and Development. NRC 
continued its participation in several ofNEA's 
safety-related studies and research efforts. This 
cooperation was begun several years ago under an 
associate membership arrangement. Safety and 
regulatory matters make up about two-thirds of the 
current NEA program. Criteria and standards are 
being developed for waste management, for protec
tion of workers and the public against ionizing radi
ation, and for safety and reliability of nuclear 
plants. NEA is also encouraging an international 
legal regime in the field of nuclear third-party li
ability and insurance. 

Another OECD organization, the International 
Energy Agency (IEA), was formed by 18 countries 
in 1974. One of its programs involves cooperative 
research on nuclear safety questions. An NRC staff 
member chairs the IEA Working Group on Nuclear 
Safety. 



The Commissioners discuss matters 
of mutual Interest with a delegation 
from the Federal Republic of Germany. 
The NRC stall' recelfed dsltors from 
more than 30 countries during fiscal 
year 1977. 

Foreign Visitors to NRC 

The increased pace of NRC international activi
ties has been accompanied by a surge of visitors 
from foreign countries and organizations interested 
in holding in-depth discussions with the Commis
sion and staff on policy and technical concerns. 
During fiscal year 1977, NRC received 480 visitors 
from 31 countries and 4 international organiza
tions. This represents a 17 percent increase over the 
410 visitors received during fiscal year 1976, and a 
44 percent increase over the 333 visitors during fis-
cal year 1975. · 

The NRC permits a small number of employees 
of foreign regulatory agencies to work temporarily 
on the NRC staff within their areas of expertise to 
gain experience that can be usefully applied upon 
their return home while simultaneously contribut
ing to the work ofNRC. Arrangements provide 
that all salary, housing and other out-of-pocket 
expenses of these foreign nationals be paid by their 
permanent employers or the International Atomic 
Energy Agency. While at NRC, they are assigned. 
duties which do not require access to classified 
material or sensitive fuel cycle information such as 
enrichment or reprocessing technology. 

Four foreign nationals were given long-term as
signments at NRC during the report period. Two 
staff members from the Israel Atomic Energy 
Agency had NRC assignments-one with the Office 
of Standards Development and one with the Office 
of Nuclear Reactor Regulation. An employee of 
the Spanish Junta de Energia Nuclear also was 
assigned to the Office of Standards Development. 
The fourth foreign national was from the Korean 

Atomic Energy Bureau and was assigned to the Of
fice oflnspection and Enforcement. 

Export/Import Matters 

The NRC plays an important role in the U.S. 
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Government's effort to strengthen deterrents to nu
clear proliferation and to improve the international 
safeguards regime. NRC has statutory responsibil
ity for licensing U.S. nuclear exports and determin
ing whether or not proposed exports will be inimical 
to the common defense and security of the United 
States. In discharging this responsibility, the NRC 
considers whether the necessary agreements, 
understandings, and safeguards are present for each 
nuclear export and whether these provide adequate 
assurance that U.S. exports will not be diverted to 
any unauthorized use. 

Revised Export Regulations 

At the direction of the Commisson, a staff export 
licensing study group prepared a complete re
vision to NRC's Export-Import regulations. These 
were published for public comment on June 30, 
1977 as a proposed new Part 110 to Title 10 of the 
Code of Federal Regulations. 

The basic purposes of the new Part 110 are: 
First, to update and clarify the procedures and 

criteria employed by the NRC in processing, re
viewing, granting or denying export licenses. 
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Second, to codify procedures for public notifica
tion and participation in the NRC's export and im
port licensing review, including provisions for grant
ing or denying requests for hearings and petitions for 
leave to intervene, provisions for the hearings them
selves, and procedures applicable to access to classi
fied information in hearings. 

Third, to consolidate all of the NRC's export-. 
import licensing provisions, which were previously 
scattered throughout the NRC's regulations, into 
one part, for the convenience of persons, organiza
tions, and companies concerned with nuclear exports 
and imports. 

Most of the substantive provisions of the new Part 
110 were incorporated, with minor revisions, from 
other parts of the NRC's regulations. However, the 
provisions regarding public participation in the 
NRC's export-import licensing review process have 
been significantly revised from the procedures used 
in the NRC's domestic licensing review process. In 
brief, on export-import licensing matters, the new 
regulations provide for hearings consisting of written 
comments and for legislative-type oral hearings 
whenever the NRC determines this would be in the 
public interest and would assist the NRC in making 
its licensing determinations. The Commission ex
pected to publish the revised regulations in effective 
form in early 1978. 

Revised Licensing Criteria For 
Certain Exports 

In coordination with the Executive Branch, the 
NRC reviewed licensing criteria for exports that are 
relatively unimportant from the national security 
viewpoint. This was done with a view toward pub
lishing, for public comment, proposed amendments 
to the NRC's export regulations which would sig~ 
nificantly revise the general and specific licensing 
provisions for the export of certain kinds and quan
tities of special nuclear material, source material 
and byproduct material. While most of the pro
posed changes would broaden general licenses, 
some would restrict general licensing for certain 
exports. Another proposed change would simplify 
administrative requirements for the export licensing 
of minor quantities of special nuclear material. 

Adoption of the proposed amendments would re
sult in a significant reduction in the volume and ad
ministrative burden of specific export applications 
processed by NRC, which would, in turn, enable 
the export licensing staff to give increased atten
tion to expeditious processing of those exports re
quiring specific licensing action. 

Interagency Nuclear Export Group 

During 1977, NRC participated in the establish
ment of the Interagency Subgroup on Nuclear Ex
port Coordination. The primary purpose of the 
Subgroup is to facilitate interagency review of the 
nuclear export functions performed by the various 
U.S. Government agencies. These include ( 1) 
NRC's nuclear export licensing functions; (2) 
DO E's functions regarding nuclear technology ex
ports, foreign distributions of nuclear material, and 
foreign reprocessing and retransfer approvals; and 
(3) Commerce Department's nuclear commodity 
export functions. 

The Subgroup is chaired by the State Depart
ment, with secretariat services provided by DOE. 
Other members are the Arms Control and Disarm
ament Agency, the Commerce Department, the 
Defense Department and NRC. 

The Subgroup has already proven very useful in 
expediting consideration of particular export appli
cations and in assuring a coordinated U.S. ap
proach. Previously, with less formal means to co
ordinate cases among the agencies, some matters 
took an inordinately long time to resolve and there 
was a higher risk of inconsistencies in decisions. 
NRC intends to participate fully in the Subgroup's 
deliberations and will utilize it to the maximum 
extent possible, consistent with NRC's statutory 
role and responsibilities, to expedite the processing 
of export license applications. NRC staff partici
pates in an observer capacity when the Executive 
Branch is formulating its position on individual 
export applications filed with NRC. 

Automated Export-Import Data System 

The NRC is developing a data processing pro
gram designed to provide up-to-date information 
on the status of pending and completed export and 
import licensing cases. The system will include a 
master file consisting of all the data elements that 
are pertinent to the licensing function, various mile
stones and dates necessary for analyzing the licens
ing process, and elements identified for use in the 
NRC inspection and enforcement program. Data 
bases and software design will allow for system ex
pansion as future requirements dictate. 

The system is designed for compatibility with 
satellite and remote computer stations in order to 
provide access to information by the NRC's several 
regional offices and other potential users. In addi
tion, the system will include automatic processing 
which connects with the Nuclear Materials Man
agement System maintained by DOE. 



Export/Import Summary 

During fiscal year 1977, the NRC issued 297 ex
port licenses and received 286 new export license 
applications. The 95 major export licenses issued 
during this time are listed in Table 1. In addition, 
the NRC issued over 90 minor export licenses for 
special nuclear material, over 25 for source mate
rial, and over 70 for byproduct materials. Minor 
amendments were issued for 16 existing reactor 
export licenses. 

SIGNIFICANT EXPORT CASES 

Several licensing actions by NRC during the 
period under discussion were particularly note
worthy because of the issues they raised and/or the 
overall policy significance of the actions. These are 
discussed in the following section. 

Tarapur (India) Case 

As detailed in the NRC Annual Report for 1976, 
the first petition for intervention and request for 
hearing on an export license application was sub
mitted to NRC in March 1976, challenging applica
tions XSNM-805 and 845 by the Edlow Interna
tional Company for licenses to export low-enriched 
fuel to India. Although the Commission ruled that 
the petitioners were not entitled to a hearing or to 
intervene as a matter of right, a legislative-type 
hearing was held in July 1976 at the Commission's 
discretion to afford private individuals and groups 
an opportunity to provide views and information 
concerning issues arising from the proposed export. 
(Procedural issues regarding petitioners' rights in 
this export license proceeding are still being con
sidered by the U.S. Court of Appeals for the D.C. 
Circuit.) 

After an agreement had been reached between 
the Department of Justice, on behalf of the Depart
ment of State, and the petitioners, the Commission, 
in a divided opinion, authorized the issuance of 
XSNM-805 on July 2, 1976 [4 NRC I (1976)]. 

In January 1977, another license applica.tion, 
XSNM-1060, requesting additional fuel for the 
Tarapur plant, was submitted to the NRC. A mo
tion to consolidate this new application with the 
previous pending application, XSNM-845, was 
subsequently filed by the petitioners, and the Com
mission consolidated the applications in the inter
est of conducting its review in the most efficient 
manner [5 NRC 1327 (1977)]. 

After careful evaluation of Executive Branch 
views and recommendations, the Commission 
reached a unanimous decision on June 28, 1977 
that License XSNM-845 should be issued [5 NRC 
1358 (1977)]. At the end of 1977, application 
XSNM-1060 was still under Executive Branch 
review. 
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The Commission has the responsibility for con
sidering all circumstances surrounding the proposed 
export as they bear on a determination as to 
whether or not it would be inimical to the common 
defense and security of the United States. The 
Commission noted, for example, in approving 
XSNM-845: 

" ... the explosion which the Indian govern
ment steadfastly maintained was conducted 
solely for peaceful purposes, has not ueen re
peated. Second, there is no evidence that the 
[Tarapur] facility, or any material sent by the 
U.S. as fuel for that facility, were employed in 
the development of the device exploded in 
1974 .... Third, in recent months a new govern
ment has taken office in India. 

"Newly elected prime minister Morarji Desai 
of India has recently voiced his opposition to 
nuclear weapons and reiterated Indian policy not 
to use nuclear energy for military purposes .... 
The Commission does take favorable note of the 
fact that discussions between the Executive 
Branch and the Government of India are being 
conducted on a continuing basis, at the highest 
levels, and with evident sense of urgency .... 
Diplomacy must have time to work in this im
portant field .... The Commission is inclined to 
weigh heavily expressions by the Department of 
State ... that maintaining the supply of fuel for 
the Tarapur facility is an important precondition 
for insuring that the continuing discussions on a 
broad range of issues ... can proceed without 
serious disruption. 

"Fourth, we believe it is also important to un
derscore the Department of State's recent action 
in informing the Indian government of the new 
U.S. nuclear policy that we will be unable in the 
future to continue nuclear cooperation with a 
nonnuclear weapons state that detonates a nu
clear explosive device. This step has put the In
dian government on unequivocal notice that, 
even if India explodes a weapon arguably con
structed with entirely indigenously produced 
materials, utilizing technology not directly re
ceived from the United States, the United States 
Government has announced its intention to 
terminate the supply of fuel to Tarapur." 

The Commission also considered the question of 
the ultimate disposition of spent fuel from Tarapur 
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Table 1: Major Nuclear Export Licenses 
(Major Licensing Actions Taken by NRC-October 1, 1976 through September 30, 1977) 

SPECIAL NUCLEAR MATERIAL (One or more "effective kilograms" as defined in I 0 CFR 70.4(t)) 

Kilograms Country of 
Licensee of Uranium Enrichment% Destination Date Issued 

Westinghouse 183,634 3.IS Japan 10/04/76 
Mitsui 116,269 3.01 Japan 10/0S/76 
Mitsui 12,682 3.07 ·Japan 10/0S/76 
Transnuclear 11,954 4.IS France 10/29/76 
General Electric 9,700 3.1 Japan 11/17 /76 
Marubeni 3,045 2.87 Japan 11/24/76 
Edlow lntern'ational 136,400 3.SS Sweden 12/06/76 
Edlow International 126,400 3.SS Sweden 12/06/76 
State University of NY 488 6.0 Canada 12/21/76 
Transnuclear 14,159 3.0 W.Germany 12/27/76 
Transnuclear 12,997 3.25 W.Germany 12/27/76 
Exxon Nuclear 18,SOO 2.80 Sweden 12/27/76 
Westinghouse Electric 44,575 3.35 Switzerland 12/28/76 
Transnuclear 574.860 3.65 Belgium 12/30/76 
Exxon Nuclear 7,140 2.95 W.Germany 1/06/77 
Transnuclear 14,131.3 3.35 Netherlands 1/11/77 
Transnuclear 10,395.42 4.3 Belgium 1/11/77 
Mitsui 21,797 3.01 Japan 1/25/77 
Mitsubishi 20,604 3.30 Japan 1/25/77 
Transnuclear 25,258.665 3.35 Belgium 2/04/77 
Westinghouse Electric 16,000 3.2 United Kingdom 2/07/77 
Transnuclear 156,072.480 3.IS France 2/08/77 
Transnuclear 12,384.61 3.20 Switzerland 2/IS/77 
Exxon Nuclear ll,520 2.80 W.Germany 2/18/77 
Exxon Nuclear 2,200 3.IS W.Germany 2/18/77 
Transnuclear 42,200 3.40 W.Germany 2/18/77 
Marubeni 10,806 2.87 Japan 2/25/77 
Mitsubishi 28,392 3.30 Japan 2/25/77 
Mitsubishi 10,312 3.30 Japan 2/25/77 
Mitsubishi 7,014 3.IS Japan 2/25/77 
Mitsui S,864 3.07 Japan 2/25/77 
Transnuclcar S.854 93.30 W.Germany 3/03/77 
Transnuclear 2.00S 93.30 W.Germany 3/03/77 
Transnuclear 10,619.835 3.65 Belgium 3/16/77 
Transnuclcar !,SOI 3.25 W.Germany 3/21/77 
Westinghouse Electric 13,SOO 4.S Italy 3/31/77 
Mitsubishi 20,196 3.33 Japan 4/0S/77 
Transnuclear 18,001 3.35 W. Germany 4/08/77 
Transnuclear 12,621 3.25 W.Germany 4/11/77 
General Electric 14,490 3.1 Japan 4/12/77 
Westinghouse Electric 144,934 3.14 Spain 4/26/77 
Westinghouse Electric 73,173 3.14 Spain 4/26/77 

(XSNM-865) 
Westinghouse Electric 73,173 3.14 Spain 4/26/77 

(XSNM-866) 
Transnuclear 16.04 93.3 France S/06/77 
Transnuclear ·20.os 93.3 Sweden 6/03/77 
Transnuclear 2.43 93.3 Austria 6/03/77 
U.S. Nuclear 4.S 93.3 Japan 6/06/77 
General Atomic 2.86 70 S. Korea 6/10/77 
Transnuclear 30,362 3.30 France 6/13/77 
Transnuclear 4.653 93.IS Canada 6/17/77 
Transnuclear 19.048 93.30 Netherlands 6/22/77 
Transnuclear 127.318 93.30 France 6/22/77 
Transnuclear 100 93.30 W.Germany 6/27/77 
Transnuclear 21.559 93.30 Netherlands 6/27/77 

Canada 
Transnuclear 19.35 93.30 Canada 6/27/77 
Transnuclear 24.209 93.30 Canada 6/27/77 

· Transnuclear 46.139 93.30 Japan 6/27/77 



Table 1: Nuclear Export Licenses (Continued) 

Licensee 

Transnuclcar 
Edlow International 
Transnuclcar 
Transnuclcar 
Transnuclcar 
Mitsui 
U.S. Nuclear 
Transnuclcar 
Transnuclcar 
Transnuclcar 
Edlow International 
Westinghouse Electric 
Exxon Nuclear 
Transnuclcar 
Mitsubishi 
Mitsui 
Edlow International 
Edlow International 
Transnuclcar 
Mitsubishi 
Transnuclcar 
General Electric 
Mitsubishi 

Kilograms 
of Uranium 

103.3 
12,261.0 
21,054 

1,480 
25,083 
18,591 

114.5 
4.360 

9,400.77 
76.3905 

13,638 
15,973 
79,860 
12,465.115 
16,324 
25,154 
53,090 

144,800 
30,953.980 
20,674 
24,545.110 
6,005 

24,247 
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Country of 
Enrichment% Destination Date Issued 

93.30 W.Gcrmany 6/27/77 
2.71 India 6/28/77 
3.30 Sweden 6/30/77 
3.40 W.Gcrmany 6/30/77 
3.00 W.Gcrmany 6/30/77 
3.07 Japan 7/08/77 

93.30 Canada 7 /11/77 
93.15 W.Gcrmany 7 /11/77 

3.65 Belgium 7 /11/77 
93.30 Belgium 7/11/77 

2.85 Japan 7/20/77 
3.72 Spain 7/21/77 
3.20 W.Gcrmany 8/23/77 
3.25 Switzerland 8/23/77 
3.25 Japan 8/24/77 
3.01 Japan 8/29/77 
3.55 Sweden 9/09/77 
3.55 Sweden 9/09/77 
3.40 Austria 9/09/77 
2.65 Japan 9/13/77 
3.35 Switcrland 9/13/77 
3.10 Japan 9/13/77 
2.85 Japan 9/14/77 

SOURCE MATERIAL (10,000 kilograms or more of uranium or thorium) 

Licensee 

Tennessee Nuclear 
RMI Company 
NL Industries 
Rhodia, Inc. 
Nuclear Metals 
Nuclear Metals 
Edlow International 

REACTORS 

Licensee 

General Electric 
Technical Services 

San Jose, Ca. 

Westinghouse Electric 
Pittsburgh, Pa. 

General Electric 
San Jose, Ca. 

General Atomic 
San Diego, Ca. 

Westinghouse Electric 
Pittsburgh, Pa. 

Westinghouse Electric 
Pittsburgh, Pa. 

Babcock and Wilcox 
Lynchburg, Va. 

Westinghouse Electric 
Pittsburgh, Pa. 

Material 

200,000 lbs depicted uranium 
99,250 lbs uranium 
20,000 lbs depicted uranium 

118,388.83 kgs thorium and uranium 
60,000 lbs depicted uranium 

195,000 lbs depicted uranium 
890,400 lbs uranium 

Facility Description 

Two boiling water reactors, each 2,894 
MWt ENEL vi and VIII 

One 1,876 pressurized water reactor 
KORI II 

Two boiling water reactors, each 2,894 
MWt V ALDECABALLEROS I and II 

2,000 KW TRIGA MARK Ill reactor 
Thai Research Center 

1,876 MWt pressurized water reactor 
KRSKO Reactor 

3,000 MWt pressurized water reactor 
Sayago Reactor 

1,200 MW c light water reactor 
Muclhcim Kacrlich A 

2,785 MWt pressurized water reactor 
Vandcllos No. 2 

Country of 
Destination Date Issued 

Canada 12/10/76 
Canada 12/10/76 
Canada 1/31/77 
France 3/07/77 
United Kingdom 3/17/77 
Canada 4/11/77 
Canada 6/03/77 

Country of 
Destination Date Issued 

Rome, Italy 3/09/77 

Seoul, Republic 4/08/77 
of Korea 

Madrid, Spain 5/05/77 

Bangkok, 5/05/77 
Thailand 

Krsko, 5/20/77 
Yugoslavia 

Bilbao, 6/03/77 
Spain 

Essen, 6/28/77 
W.Gcrmany 

Spain 9/13/77 
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and any material produced from the fuel. It decided 
that withholding XSNM-845 "pending a definitive 
outcome of the negotiations with India would be in
consistent not only with the overall [U.S.] policy on 
continued fuel supply, but also with the response 
thus far received from the Indian Government on 
this issue .... " 

The Commission will be acting on other applica
tions for fuel to be used at Tarapur in the future 
and will continuefo follow closely the direction of 
India's nuclear program and the progress of U.S.
India negotiations on issues related to the nonpro
liferation of nuclear explosives and the disposition 
of spent fuel from India's Tarapur reactors. 

Buergeraktion Decision 

Another export licensing matter receiving de
tailed attention from the Commission involved an 
application submitted by the Babcock and Wilcox 
Company to export major components of a pres
surized water reactor intended for installation in 
the Muelheim-Kaerlich Nuclear Power Station 
near Essen, West Germany. 

In February 1977 a West German environmental 
group, Buergeraktion Atomschuetz Mittelrhein, 
filed a petition to intervene and requested a hearing 
on this export license application. The petition
the first of its kind-raised the issue of whether the 
National Environmental Policy Act (NEPA) re
quired the NRC to prepare a statement analyzing 
the impact of the proposed export on the West Ger
man environment before acting on the application. 

Having evaluated all pertinent information, in
cluding the views of the Executive Branch recom
mending issuance of the proposed license, the Com
mission in its Memorandum and Order of June 27, 
1977 directed that the license be issued (5 NRC 
1332(1977)). 

The Commission's favorable action on this pend
ing application was based on its finding that all ap
plicable licensing requirements of the Atomic 
Energy Act of 1954 had been met. Furthermore, the 
Commission concluded that NEPA does not require 
preparation of individual environmental statements 
assessing the site-specific impacts of a particular 
proposed nuclear reactor export on territory within 
the sovereign jurisdiction of another nation. Insofar 
as impacts of exports on the United States and 
globally must be considered, the Commission de
cided that the environmental impact statement re
garding U.S. nuclear export activities prepared by 
the Energy Research and Development Adminis-

tration (ERDA) in 1976 satisfied all of the NRC's 
NEPA obligations with respect to this reactor ex
port. In addition, the Commission determined that 
the petitioners-a foreign organization-lacked 
standing to intervene in the licensing proceedings 
as a matter of right and that a discretionary hear
ing would not be granted. 

The follqwing excerpts from the Commission 
Memorandum and Order describe the Commis
sion's views more fully: 

" ... In deciding whether our NEPA obliga
tions include preparation of impact statements 
in cases such as this one, we have been strongly 
influenced by well-established principles of inter
national law and considerations of foreign policy 
put before us by the Department of State .... A 
fundamental principle of international law and 
U.S. foreign policy is that nations have a basic 
right to conduct their internal affairs free from 
interference by other nations .... In determining 
whether NRC should assess foreign impacts, it is 
important that the preparation of an impact 
statement not be perceived as an intrusion by the 
United States into the domestic affairs of a for
eign state. 

" ... The Department of State took the view: 

' ... that any U.S. attempt to make site-
specific assessments of environmental impacts 
within the territory of another country would 
have major, adverse political consequences. A 
majority, if not all, governments would be ex
pected to take the position that, among other 
things: 

• decisions affecting primarily their national 
environments are a matter of sovereign 
responsibility; 

• relatedly, the degree and means of public 
participation in the national environmental 
decision-making process, which involves a 
relationship between the government and its 
citizens, should not be substantially influ
enced by the actions of other governments; 
and 

• they have full competence to make the 
necessary analyses and judgements.'" 

The Commission decided that "in light of 
these practical realities, we believe our conclu
sion also draws support from the firmly estab
lished principle that rules of United States statu
tory law, whether prescribed by federal or state 
authority, apply only to conduct occurring within, 
or having effect within, the territory of the United 
States, unless the contrary is clearly indicated by 
the statute." 



In concurring in the Commission's opinion on 
this matter, Commissioner Gilinsky believed it im
portant to emphasize what, in his view the Com-
mission had and had not decided: ' 

"(T)oday's ruling rejects Petitioner's conten
tions pertaining to assessment of site-specific en
vironmental impacts within the Federal Republic 
of Germany as lying outside the scope of our re
sponsibilities under the National Environmental 
Policy Act .... On the other hand, however, it 
recognizes that NEPA does prescribe considera
tion of the non-U.S. impacts of nuclear export 
licensing decisions insofar as these may affect the 
global environment." 

Commissioner Gilinsky noted that the Commis
sion had not, in its ruling, decided precisely what 
matters must be considered in examining the global 
impacts of U.S. nuclear exports once site-specific 
impacts within foreign countries had been excluded. 
In this regard, he concluded that: 

"ERDA's impact statement on U.S. Nuclear 
Power Export Activities ... discusses a variety of 
global impacts resulting from these activities. 
The adequacy of that statement is not at issue 
here. In any case, I would anticipate that as with 
programmatic or generic environmental state
ments in the U.S. domestic context, the state
ment will be supplemented from time to time to 
reflect new developments and increased knowl
edge about the environmental effects of this 
country's nuclear activities." 

Other Interventions on Exports 

During fiscal year 1977, petitions were filed with 
the Commission for leave to interv-ene in opposition 
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to proposed nuclear fuel export licenses for both 
low-enriched and high-enriched uranium. All but 
one of the low-enriched uranium (LEU) applica
tions involve shipments to EURA TOM countries
Belgium, France, the Netherlands, and the Fed
eral Republic of Germany (FRG). The only other 
petition filed on an LEU export is the previously 
mentioned application for more Tarapur fuel. The 
high-enriched uranium (HEU) cases on which 
petitions have been filed involve exports to the 
FRG. The South African case, involving another 
HEU export, remains pending from the previous 
year. 

All petitions were filed by the Natural Resources 
Defense Council (NRDC) and those proceedings 
involving common issues have been consolidated. 
Table 2 lists the export applications pending as of 
September 30, 1977. 

Intenentions on LEU Exports. The petitioners' 
contentions on the proposed LEU licenses to 
EURA TOM are twofold: first, they contend that 
commercial reprocessing of spent nuclear fuel to 
extract plutonium constitutes a threat to U.S. se
curity; second, the petitioners feel that the Com
mission cannot properly determine that exports of 
low-enriched fuel to EURA TOM countries will not 
be inimical to, or constitute an unreasonable risk 
to, the common defense and security and the inter
ests of the United States unless such exports are 
conditioned on a requirement for U.S. approval 
prior to any retransfer within EURA TOM and any 
reprocessing of the exported fuel. 

Both the NRC staff and the Executive Branch 
submitted that the petitioners lack standing in these 
matters. The Executive Branch has forwarded its 

Table 2: Export Licenses with Interventions Pending as of9/30/77 

LEU EXPORTS 

1. XSNM-1060 
2. XSNM-1117 
3. XSNM-1142 
4. XSNM-1145 
5. XSNM-1116 
6. XSNM-1119 
1. XSNM-1160 
8. XSNM-1162 
9. XSNM-1176 

10. XSNM-1180 
11. XSNM-1181 

India 
West Germany . . 

· The Netherlands 
Italy 
Belgium 
France 
Belgium 
West Germany 

HEU EXPORTS 

1. XSNM-1026 West Germany 
2. XSNM-1138 . . 
3. XSNM-1195 • 
4. XSNM-690 South Africa (Pending from FY 76) 
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views to the Commission on the merits of nine of 
the applications subject to intervention petitions. 
On October 4, 1977, the Commission denied the 
petitioners leave to intervene on the pending license 
applications because the NRDC had failed to estab
lish the prerequisite interest in the proceeding re
quired by Section 189 of the Atomic Energy Act of 
1954, as amended. The Commission also deferred a 
decision on whether to hold a discretionary hearing 
concerning the applications in view of Congres
sional consideration of pending nuclear nonpro
liferation legislation, which would resolve issues 
raised by NRDC. 

Shortly thereafter, the Commission received ex- . 
pressions of urgent need for the material covered by 
license application XSNM-1116 from EURA TOM. 

Members of the NRC attended the 
21st General Conference of the IAEA, 
held in September 1977 at the Neue 
Hofburg in Vienna, Austria. High-leYel 
officials of the 110 member nations meet 
annually to plan the Agency's program. 

EURA TOM noted that important electrical grids 
in the FRG would have to be shut down if shipment 
of the material took place later than November 15, 
1977. 

After careful review of all relevant factors, the 
Commission, on November 10, 1977, directed that 
license No. XSNM-1116 be issued. The Commis
sion's decision was based partly on its view that it 
would be inappropriate to withhold urgently needed 
low-enriched uranium that met statutory require
ments from a close U.S. ally and signatory of the 
Non-Proliferation Treaty during a time when Con
gress is actively considering the precise issue raised 
by petitioners. Finally, the decision to approve this 
license also considered the Executive Branch's view 



that failure to approve this urgently needed fuel ex
port would have an adverse foreign policy impact. 

In approving issuance of this license, the Com
mission stated that (1) it would continue to process 
license applications subject to the intervention peti
tions if present statutory licensing requirements 
could be met and urgent need demonstrated; and 
(2) its decisions in this matter do not prejudge the 
results of its examination of the other pending 
license applications having intervention petitions. 
The question of whether and to what extent further 
public participation will be sought for the remain
ing applications for exports of LEU to EURA TOM 
will be fully addressed at a later date. 

Interventions on HEU Exports. The petitioners 
(NRDC) on the three applications to export high
enriched fuel for use in several FRG research reac
tors claim that the NRC must develop specific 
criteria to assess the risks inherent in the export of 
HEU. They contend that the Commission must 
make an independent judgment with regard to the 
adequacy of the safeguards applicable to the pro
posed shipment. They are also concerned with the 
difficulties in safeguards implementation, and the 
physical security risks associated with the shipment 
of HEU to the FRG. Furthermore, the NRDC 
contends that, in connection with these exports, the 
NRC must prepare, circulate, and consider an en
vironmental impact statement pursuant to section 
102(2)(c) of the National Environmental Policy 
Act. 

The NRC staff and the Executive Branch have 
opposed granting the petitioner leave to intervene 
on the grounds that the procedural issues raised by 
the petitioner have already been resolved in the 
Tarapur and Buergeraktion decisions. 

On December 22, 1977, the Commission, by a 
unanimous vote, held that the petitioner (NRDC) 
lacked standing to intervene in the three pending 
license applications. The Commission requested 
that a draft order be prepared which, in addition to 
denying the petitioner standing, would off er an op
portunity for receipt of public comments on specific 
issues raised by the petitions. 

Petition on South African Export 

At the close of fiscal year 1977, a petition to in
tervene against the pending application for a li
cense to export high-enriched uranium fuel to South 
Africa remained before the Commission. The li
cense request was still under consideration by the 
Executive Branch, awaiting appraisal in light of 
recent nuclear policy reviews. 

INTERNATIONAL SAFEGUARDS 

International safeguards are an important con
sideration in NRC's approval of export license ap
plications. In addition, the safeguards expertise of 
NRC staff is used in the formulation and imple
mentation of U.S. national policy in this area. 
Thus, NRC takes an active role in encouraging and 
contributing to the continued upgrading of safe
guards as administered by the International Atomic 
Energy Agency (IAEA) and shares in the planning 
associated with the U.S. Technical Support Pro
gram on International Safeguards, as administered 
by DOE. 

Key events and developments in the international 
safeguards area in which NRC participated during 
fiscal year 1977 included: 

(1) Assistance to U.S. Government efforts to 
formulate policies for defining and improving 
international safeguards iit .the context of 
U.S. nonproliferation efforts, including the 
development of draft nonproliferation legis
lation. 

(2) Participation with DOE, the Department of 
State, and the Arms Control and Disarma
ment Agency in the planning and implemen
tation of the program of U.S. technical sup
port for IAEA safeguards. This program has 
funding of$3 million for fiscal year 1977 
and is administered by the International 
Safeguards Project Office (ISPO) at Brook
haven National Laboratory under DOE di
rection, with overall guidance by the State 
Department. 

(3) NRC staff participation in meetings with in
ternational safeguards experts, both in the 
U.S. and overseas, to exchange views on safe
guards and physical security topics and long
term assignment of NRC safeguards special
ists on the IAEA staff in Vienna. These 
activities provided valuable information in 
areas of mutual interest and insights into the 
views of representatives of other nations on 
safeguards and physical protection policies. 

(4) Regular participation ofNRC technical ex
perts in visits of U.S. physical security review 
teams, headed by DOE, to other countries. 
This not only contributes to U.S. efforts to 
strengthen physical security measures world
wide, but also provides an important basis 
for assessing the adequacy of physical secu
rity as it relates to applications for licenses to 
export significant quantities of special nu
clear material. 

(5) Discussions with the IAEA regarding the im
plementation of the U.S.-IAEA Safeguards 
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Agreement, which was signed in September 
1976 and which calls for application ofIAEA 
safeguards on U.S. civil nuclear facilities. A 
series of discussions was conducted with the 
IAEA concerning the Subsidiary Arrange
ments associated with this Agreement. These 
Arrangements specify the precise manner in 
which safeguards will be implemented in the 
United States. Because of its particular con
cern with the application of IAEA safeguards 
to licensed domestic nuclear facilities, NRC 
will publish a new part of the Code of Fed
eral Regulations setting forth regulations to 
implement the reporting and safeguards re
quirements of the Agreement for domestic 
licensees. The agreement is expected to be 
forwarded to the Senate as a treaty, and pos
sibly brought into force, in fiscal year 1978. 

IAEA Report on Safeguards 

Another important development in the interna
tional safeguards area was the first annual Special 
Safeguards Implementation Report (SSIR), a crit
ical review by the IAEA of its own safeguards in
spection system. The SSIR was provided to the 
IAEA Board of Governors, on which the United 
States has a permanent seat, in June and the issues 
and recommendations in the report were considered 
by the Board at its September meeting. 

The IAEA Secretariat concluded in the SSI R 
that, for the period covered (calendar year 1976), in 
none of the 41 States in which inspections were 
carried out was there any diversion of a significant 
quantity ofIAEA safeguarded nuclear material. 
The report also noted that this conclusion was 
based on both quantitative analyses and elements of 
judgment. 

Deficiencies Highlighted. At the same time, how
ever, the SSIR highlighted deficiencies in· safe
guards implementation in a number of countries 
which were, in accordance with the Statute of the 
IAEA, not identified. The report thus indicated 
that a country's agreement to subject its nuclear 
activities to IAEA safeguards does not necessarily 
assure that adequate material control and account
ing measures were applied in all cases. Therefore, 
the NRC could, without knowing it, be approving 
the export of nuclear materials to countries in 
which the IAEA was having implementation prob
lems. In this connection, late in 1977 staff papers 
forwarding major export applications for Commis
sion review began to note that the staff does not 

have country-specific information which would 
permit it to reach an independent determination re
garding the effectiveness of IAEA or EURA TOM 
material control and accounting safeguards on a 
country-by-country basis. 

While the Commission and other agencies of the 
Executive Branch do have knowledge of the overall 
IAEA safeguards program and some of its limita
tions and deficiences, no U.S. Government agency, 
including NRC, has direct access to IAEA safe
guards confidential information as a basis for inde
pendent evaluations of the effectiveness of IAEA 
safeguards implementation on a country-by-country 
basis. In this regard, representatives of the Depart
ment of State have expressed the view that for the 
U.S. Government to insist now on obtaining country
specific inspection reports from the IAEA, or alter
natively on U.S. on-site inspections in other coun
tries, would undermine the basic international con
sensus that has developed around the safeguards 
system administered by the IAEA. 

In light of these developments, the Commission 
began a reexamination of its role in making assess
ments of international safeguards against diversion 
of nuclear material in its export licensing decisions, 
while recognizing that: 

• The Agency's candid review of its safeguards 
system represents a very significant step in the 
right direction; 

• An intensification of the program to strengthen 
IAEA safeguards is needed; and 

• It is essential that actions the U.S. takes serve 
to encourage, and not inhibit, the Agency's on
going etf orts to make continuing candid and 
critical evaluations of its safeguards system. 

In addition to its involvement in several U.S. 
efforts mentioned above, the Commission has ac.:. 
lively participated in the development of a compre
hensive action plan, under the auspices of the Inter
agency Steering Group on International Safeguards, 
for upgrading IAEA safeguards and improving the 
NRC's knowledge of them. By bringing together a 
variety of U.S. Government activities, the plan will 
emphasize the importance the U.S. attaches to im
proving the international safeguards system, at
tempt to maximize the impact of U.S. efforts 
toward this end, and seek to ensure that the U.S. 
Government is informed of significant safeguards 
problems. Thus, during 1978, the NRC will focus 
considerable attention on both the action plan and 
the reexamination of the Commission's role in 
making assessments of international safeguards in 
the context of export licensing decisions. 



Regulatory St,andards 

The development of standards cuts across the range of the 
NRC's activities. Standards provide for protection of the public 
and nuclear industry workers from radiation, the safeguarding of 
nuclear materials and plants from theft and sabotage, and pro
tection of the quality of the environment. · 

1:1RC standards'are of two types: · 

• REGULATIONS published in Title 10, Chapter I, of the 
Code of Federal Regulations. These set forth requirements 
that must be met. · 

• REGULATORY GUIDES which describe methods accept
able to the NRC staff for implementing specific parts of the 
NRC's regulations. 

When a regulation is proposed, it js first published in the Federal 
Register to allow interested citizens time for comment before 
final adoption, in accordance with the Administrative Procedure 
Act. Following the public comment period, proposed regulations 
are revised, as needed, to reflect the comments received. If the 
regulation is adopted by the NRC, it is published in the Federal 
Register in final form with a date when it becomes effective. After 
that publication, rules are codified for inclusion in the annual 
publication of the Code of Federal Regulations. 

Some regulatory guides delineate techniques used by the staff 
to evaluate specific situation·s. Others provide guidance to appli
cants concerning information needed by the staff in its review of 
applications for permits and licenses. Many NRC guides refer to 
or endorse consensus standards (also called "national standards") 
that are developed by recognized national organizations, often 
with NRC participation. NRC makes use of a national standard 
in the regulatory process only after an independent review of the 
standard has been made by the NRC staff and after public 
commerit on NRC's planned use of the standard has been 
reviewed. 

The NRC encourages comments and suggestions for improve
ments in regulatory guides at all times, and they are revised to 
take account of appropriate comments and suggestions and to 
reflect new information or experience. Newly issued guides have a 
comment period of about two months after issuance, following 
which the staff reviews the comments received and revises the 
guides, as appropriate. 

Copies of regulatory guides are also mailed for comment to 
many individuals and organizations. When a guide is issued, a 
staff analysis of it is placed in Nl:lC's .Public Docu-
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At a facility for manufacturing nu
clear power plant components, an NRC 
inspector observes welding to nrify that 
the welding Is correctly performed in ac
cordance with written procedures and 
that both the welding procedures and the 
welder han been qualified In accordance 
with ASME Nuclear Code require
ments. 

ment Room in Washington, D.C. The analysis indi
cates the objective of the guide, its expected effec
tiveness compared to alternative ways of achieving 
the objective, and other expected impacts, such as 
on other safety systems, NRC operations, other 
Government agencies, industry and the public. 

Regulations and guides are issued concerning 
virtually the entire range of NRC's jurisdiction. 
While many of the standards issued or worked on 
during fiscal year 1977 are discussed in this chapter, 
some are discussed elsewhere in this Annual Report 
under the topics to which they relate (e.g., transpor
tation in Chapter 3 and safeguards in Chapter 4). 

ADDRESSING CURRENT ISSUES 

The following are current issues of high priority 
in the program for development of regulatory 

·standards: 

• Steam Generator Tube Integrity 
NRC, in conjunction with industry and the 

national standards program, has developed stand
ards for inservice inspection and criteria for 
plugging steam generator tubes in pressurized 
water reactors that may be affected by corrosion 
and erosion. (See Chapter 2.) 

A new potential failure mechanism in steam gen
erators-"denting" of tubes at the support plates
was observed during fiscal years 1976 and 1977. 
(See Chapter 7.) NRC is sponsoring efforts to 
determine the ability of the commonly used eddy
current scanning technique to detect denting. 
Results of this effort will be used in revising the 
regulatory guides on steam generator tubes to 
include consideration of the denting phenomenon. 

• Reactor Components 
During inservice inspections, some snubbers (the 

components in piping systems intended to resist 
excessive motion under severe loads, e.g., during 
earthquakes, while allowing normal motion during 
operation) have been found to be inoperative. There 
is concern that these snubbers may have been 
installed or used improperly in some plants. NRC 
is developing methods for qualifying snubber 
designs by means of tests, and is collecting informa
tion to help designers make more effective use of 
snubbers. 

• Reactor Materials 
Results from material surveillance tests indicate 

that radiation damage to some reactor pressure 
vessel welds may be more severe than had been 
anticipated. This has resulted in the need for tighter 
pressure and temperature controls during reactor 
startups and shutdowns. During the past year, a 
review of NRC fracture prevention requirements 



resulted in revisions to a regulatory guide on the 
subject and development of revisions to relevant 
regulations. Also, NRC's research program on 
radiation damage to materials has been redirected 
to place greater emphasis on concerns raised by the 
surveillance tests. 

In a related area, NRC began a review ofrequire
ments for nondestructive evaluation of reactor 
pressure vessels with the intent of issuing a regula
tory guide on procedures for the detection, char
acterization and evaluation offlaw indications in 
periodic inservice examinations. 

• Early Site Review 
Early site review is intended to make siting 

decisions possible before there is a critical need for 
the site and before any large commitments of re
sources. This requires separation of site review 
from plant review. The Commission adopted a rule 
on early site review during the year. (See Chapter 
2.) The staff is now developing data on optional 
methods of making the review. 

• Spent Fuel Storage 
The President's objective of deferring indefinitely 

the commercial reprocessing of spent power reactor 
fuel could increase the need for storage capacity 
until such time as final disposal can be accom
plished. Industry is considering the use of indepen
dent facilities, possibly located away from reactor 
sites, to provide this interim storage. However, 
NRC regulations do not now directly address such 
independent facilities, so a regulation and support
ing guides are being developed to provide a basis for 
planning and licensing them. 

• Decommissioning 
The NRC is giving increased attention to the 

eventual need to decommission and decontaminate 
the growing number of nuclear facilities at the end 
of their useful service lives. Studies have been 
initiated to evaluate alternative courses of action, 
including the following: (I) maintenance in standby 
status for possible future use, (2) protective storage 
to allow for decay of high-level radioactivity, (3) 
entombment, and (4) dismantling. 

• Transportation of Radioactive Materials 
The staff is responding to the continuing public 

interest in transportation of radioactive materials 
by involving the public in its environmental studies 
and ongoing reevaluation of transportation regula
tions. This activity goes beyond routine public 
notification procedures. 

In the past year, two public meetings involving 
briefings of the Advisory Committee on Reactor 
Safeguards' Working Group on Transportation 
were held to discuss the draft "Generic Environ
mental Impact Statement on the Transportation of 
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Radioactive Materials by Air and Other Modes" 
issued in March 1976. In addition, there were four 
public meetings involving a task group formed by 
Sandia Laboratories to assist in the environmental 
assessment of urban transport. The Sandia assess
ment will provide a basis for issuance of a generic 
environmental impact statement on the transport of 
radionuclides in urban environs. 

These environmental impact statements on trans
portation, along with public comments and other 
information, will help provide a basis for determin
ing whether changes to existing regulations are 
needed. Transportation of radioactive materials, 
including standards activities, is discussed in detail 
in Chapter 3. 

• LicensingofSNM Carriers 
Alternative approaches are being considered for 

bringing directly under NRC physical protection 
requirements those domestic carriers that transport 
special nuclear material in significant quantities. 
NRC inspections currently are carried out under a 
cooperative voluntary arrangement with carriers. 
While cooperation received under the voluntary ap
proach has generally been satisfactory, a legal basis 
is needed to enable NRC to inspect the security sys
tems of carriers on demand and to require the cor
rection of deficiencies. 

• Performance.Oriented Regulation 
of Security Systems 
A proposed rule to upgrade physical protection 

requirements for fuel cycle facilities and for trans
portation of special nuclear material has been issued 
for public comment. The regulation is of particular 
interest in that it allows licensees flexibility in 
designing their specific security systems so long as 
they meet prescribed performance requirements. 
Performance-oriented regulations are also being 
considered for material control and accounting 
systems. 

• Upgraded Guard Training and Qualification 
A proposed rule (IO CFR Part 73, Appendix B) 

to upgrade qualification, training and equipment 
requirements for guards at fuel cycle and power 
reactor facilities and for escort guards who accom
pany domestic shipments of strategic quantities of 
SNM was published in July 1977 for public com
ment. Comments received are being analyzed prior 
to preparing an NRC response to the various issues 
raised. Major issues include preemployment quali
fications, physical fitness requirements, firearms 
requirements, training facilities, the specification 
of training courses and the hours of training pre
scribed for each course. 

• Personnel Clearance Program 
Public comments on a proposed rule requiring 

security clearances of employees having access to 
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special nuclear material are being analyzed. Major 
issues to be resolved include legal questions, the 
impact of the program on research and test reac
tors, how to handle licensee contractors who occupy 
reactor sites in large numbers during outages, pro
gram costs versus benefits, and safeguards against 
infringement of civil liberties in the background 
investigations. The NRC plans to hold a public 
hearing on this subject early in 1978. 

• Products Containing Radioactive Materials 
The use of radioactive materials in an increasing 

number of consumer products such as wristwatches, 
smoke detectors, or cardiac pacemakers has 
prompted a review of the criteria used for approv
ing such uses. In fiscal year 1977 an NRC-sponsored 
computer program was used to estimate individual 
and population doses from a number of consumer 
products. Studies were also begun to estimate the 
amounts of radioactive materials now in use in con
sumer products. (See also Chapter 3 under "Radio
isotopes Licensing.") 

Since the United States became a full member of 
the Nuclear Energy Agency (NEA) of the Organi
zation for Economic Cooperation and Develop
ment, the NRC has participated in NEA's efforts 
to develop international standards for smoke 
detectors. 

• Medical Uses of Radioisotopes 
The NRC is reviewing its regulatory role per

taining to medical uses of radioisotopes, consider
ing the need to protect the general public, medical 
and pharmaceutical personnel, and patients from 
unnecessary exposures to radiation. A policy state
ment and several rule changes are being prepared. 
(See Chapter 3.) 

• Occupational Exposures 
Radiographers sustain a majority of the occupa

tional overexposures that result in clinically observ
able radiation injury. Accordingly, the NRC staffis 
developing standards to improve training and radi
ation safety for radiographers. 

POWER REACTOR STANDARDS 

Development of power reactor standards con
tinued during fiscal year 1977 to be aimed primarily 
at protecting the health and safety of the public and 
secondarily at reducing the regulatory burden. 

Protection Against Fire 

The fire protection guidelines for nuclear power 
plants published in Guide 1.120 in June 1976 were 

revised in response to comments received. The 
guide was reissued in November 1977 for an ex
tended one-year comment period. The guide 
describes how to implement NRC's requirement 
that the probability and effects offire must be 
minimized through fire prevention, detection and 
suppression. It also provides guidelines for design
ing fire safety features into nuclear power plants. 

Sandia Laboratories, under NRC contract, is 
continuing to develop the technical bases for guid
ance in ventilation, fire detection, barriers and fire 
hazards analysis. 

Protection Against Missiles 

A revision of Guide 1.115, issued in July 1977, 
presents additional ways of protecting against low
trajectory turbine missiles. Guidance on risk anal
ysis methods and the use of barriers is included, 
along with restrictions on placement and orientation 

·of the turbine-generator set. 
The staff continued development of a guide on 

possible tornado-generated missiles. Tests conduc
ted by Sandia Laboratories to develop aerodynamic 
data on the large pipes that are potentially the most 
damaging of the postulated tornado missiles showed 
that assumptions previously used by the staff are 
conservative. 

Nuclear medicine technologists calibrate a "gamma camera" 
prior to myocardial Imaging studies on patients. 



Chlorine Releases 

Revision 1 of Guide 1.95 was issued in January 
1977. It describes acceptable design features for 
the protection of the operators of control rooms at 
nuclear power plants in the event of an accidental 
chlorine release. (Chlorine is used as a biocide in 
certain cooling systems.) An accidental release of 
chlorine, which is not radioactive, could have radi
ological consequences ifthe operator became 
incapacitated. 

Reactor Containment 

Containment Design. In October 1976 the NRC 
published for comment a regulation that would 
reduce significantly the number of plants required 
to have inert containment atmospheres in order to 
prevent hydrogen explosions under certain accident 
conditions. This proposed change takes account of 
increased conservatism in the revised emergency 
core cooling system requirements. Guide l. 7 was 
revised and issued for comment in September 1976 
in conjunction with the proposed rule. 

Containment Construction and Inspection. Sev
eral guides relating to the construction and inspec
tion of concrete reactor containments were revised 
during fiscal year 1977. Revision 1 to Guide 1.90, 
on in service inspection of prestressed concrete con
tainment structures with grouted tendons, was 
issued in August 1977 to reflect public comment 
received following a public meeting on the proposed 
changes. Two other guides that also were revised to 
reflect public comments were Guide 1.103 (issued 
in October 1976), which describes post-tensioned 
prestressing systems used in concrete reactor vessels 
and containments, and Guide 1.107 (issued in Feb
ruary 1977), which describes qualifications for 
cement grouting for prestressed tendons in contain
ment structures. 

System and Component Criteria 

General Design Guidance. The Codes and Stand
ards Rule (Section 50.55a of 10 CFR Part 50) was 
amended to incorporate new nuclear addenda of the 
ASME Boiler and Pressure Vessel Code. 

Modifications to the ASME Code are often 
introduced through "Code Cases," a document 
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published by the ASME Boiler and Pressure Vessel 
Committee. Generally, the individual sections of 
this document explain the intent of Code rules. 
NRC provides the industry with a timely indication 
of its approval or disapproval of such code cases 
through the prompt revision of Guides 1.84, "Code 
Case Acceptability-AS ME Section III Design 
and Fabrication," and 1.85, "Code Case Accept
ability-ASME Section III Materials." Three 
revisions of each guide were issued during fiscal 
year 1977. Procedures provide for revision of the 
guides following each ASME Council meeting 
that approves new code cases. 

Guidance on Specific Systems and Components. 
Revision 2 to Guide 1.31, "Control of Ferrite Con
tent in Stainless Steel Weld Metal," issued for 
comment in May 1977, incorporates provisions to 
facilitate measurement of ferrite levels in weld 
metal. 

Guides 1.124 (issued for comment in November 
1976) and 1.130 (issued for comment in July 1977) 
address design limits and loading combinations for 
ASME Class 1 linear component supports and 
plate-and-shell-type component supports, respec
tively. 

Guide 1.68, which describes acceptable methods 
for complying with NRC regulations on preopera
tional and initial startup testing programs for 
water-cooled power reactors, was revised and issued 
for comment in January 1977. The NRC is current
ly developing a series of guides that will provide 
more detailed guidance concerning specific areas 
of the preoperational and initial startup test pro
grams. Revision 1 to Guide 1.68. l, which describes 
a preoperational and initial startup testing program 
for feed water and condensate systems of boiling 
water reactors, was issued in January 1977. In the 
same month, NRC issued for comment Guide 
1.68.2, which describes the initial startup test pro
gram to demonstrate remote shutdown capability 
for water-cooled nuclear power plants. 

Electric Systems and Components. The NRC is 
emphasizing development of standards and guides 
for post-accident monitoring systems. Revision 1 to 
Guide 1.97, which addresses instrumentation to 
assess plant conditions during and following an 
accident, was issued in August 1977. 

Emphasis is also being placed on the design of 
direct current systems and components for nuclear 
power plants. Guide 1.128, which covers the install
ation oflarge lead storage batteries, and Guide 
1.129, which deals with the maintenance, testing, 
and replacement of such batteries, were issued for 
comment in April 1977. 

The following other revisions of regulatory guides 
were issued during fiscal year 1977: Revision l to 
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Guide 1.108, on periodic testing of diesel generator 
units used as onsite electric power systems (August 
1977); Revision 2 to Guide 1.32, on criteria for 
safety-related electric power systems (issued for 
comment in February 1977); Revision 1 to Guide 
1.105, on instrument setpoints (November 1976); 
and Revision 1 to Guide 1.106, on thermal overload 
protection for electric motors on motor-operated 
valves (March 1977). 

Qualification Testing (Electrical) 

Work continues on standards and guides for 
qualification testing of electric equipment. Support
ing research continues at Sandia Laboratories on 
test source equivalence, synergistic effects, and 
aging. Underwriters Laboratories is performing an 
NRC-sponsored study of the adequacy of IEEE 
Standard 383-1974, on flammability testing. The 
following guides were issued: Guide 1.131, on quali
fication tests of electric cables, field splices, and 
connections, issued for comment in August 1977; 
Revision 1 to Guide 1.100, on seismic qualification 
of electric equipment, issued in August 1977; and 
Revision 1 to Guide 1.63, on electric penetration 
assemblies, issued for comment in May 1977. 

Quality Assurance 

Quality assurance requirements for the design, 
construction and operation of safety-related struc
tures, systems and components 'of nuclear power 
plants are established in 10 CFR Part 50, Appendix 
B. During the past fiscal year, NRC issued the 
following new and revised guides concerning the 
implementation of these requirements: Guide 1.123, 
on quality assurance requirements for the control 
of procurement of items and services for nuclear 
power plants, issued for comment in October 1976 
and revised in July 1977; Guide 2.5, on quality 
assurance requirements for research reactors, i~su~ 
for comment in May 1977; Revision 1 of Guide 
1.38, on quality assurance requirements for pack
ing, shipping, receiving, storage, and handling of 
items for water-cooled nuclear power plants, issued 
for comment in October 1976 and reissued as Revi
sion 2 in May 1977; Revision 1 of Guide 1.33, on 
quality assurance program requirements for the 
operation of nuclear power plants, issued for com
ment in January 1977; Revision 1 of Guide 1.39, on 
housekeeping requirements for water-cooled 
nuclear power plants, issued for comment in Octo
ber 1976 and revised in September 1977; Revision 
2 of Guide 1.88, on collection, storage, and mainte-

nance of nuclear power plant quality assurance 
records, issued in October 1976; and Guide 1.116, 
on quality assurance requirements for installation, 
inspection, and testing of mechanical equipment 
and systems, reiss~ed in May 1977. 

Reporting Defects and Noncompliance 

Section 206, "Noncompliance," of the Energy 
Reorganization Act of 1974 requires that certain 
persons report the matter to the NRC whenever 
they become aware of a defect that could create a 
substantial safety hazard or of a failure to comply 
with regulations relating to substantial safety 
hazards. 

To implement that section, the NRC published in 
June 1977 an effective rule, Part 21, "Reporting of 
Defects and Noncompliance," and conforming 
amendments to other NRC regulations. The rule 
is intended to provide the NRC with a new source 
of information in its continuing endeavor to antici
pate problems. Portions of Part 21 became effective 
on August 10, 1977; the remainder were to become 
effective in January 1978. 

Five regional workshops were held in July to 
provide for an interchange of information between 
the staff and the individuals who are subject to Part 
21. (See also Chapter 6.) 

Inservice Inspection and Surveillance 

Guide 1.83, on inservice eddy-current inspection 
of pressurized water reactor (PWR) steam genera
tor tubes, is being revised to include inspection for 
the onset of "denting," a new degradation phenom
enon observed in some PWRs. Also, Guide 1.121, 
which provides guidelines for determining when 
degraded PWR steam generator tubes are no longer 
acceptable for service, is being revised to include 
criteria for plugging severely "dented" tubes. (See 
Chapter 2 under "Action on Technical Problems," 
and Chapter 7 under "Abnormal Occurrences-
1977.") 

Revision 1 to Guide 1.99, which provides guid
ance on the effects of residual elements on predicted 
radiation damage to reactor vessel materials, was 
issued in April 1977. Future revisions of this guide 
will reflect an analysis of damage information now 
being made by the Metal Properties Council for the 
American Society for Testing and Materials. 

Guide 1.133, issued for comment in September 
1977, recommends a program for detecting loose 
parts in the primary system oflight water reactors. 
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This picture shows erosion gullies of uranium mill tailing deposits resulting from a breach of a tailing retention dam. 
This situation has been corrected by rebuilding the dam. Continuing inspections will prennt this type of failure from 
recurring. 

Water Control Structures 

Nuclear power plants, as well as other facilities 
in the nuclear fuel cycle, use water control struc
tures such as dams and canals for a variety of 
purposes. Revision l to Guide 3.11, issued for 
comment in March 1977, addresses the design, 
construction, and inspection of embankment 
structures for retaining radioactive materials at 
uranium mills. In April 1977, the NRC also issued 
for comment Guide 1.127, which covers the inspec
tion of water control structures associated with 
nuclear power plants. 

Maintaining Safety at Multiunit Sites 

In July 1977, the NRC proposed a rule that 
would require applicants for construction permits 
and operating licenses for multiunit reactor sites to 
take proper precautions to ensure the integrity of 
structures, systems and components important to 
the safety of any operating unit while construction 
goes forward on other units. The rule is being con
sidered in response to a petition for rulemaking 
filed by the Business and Professional People for 
the Public Interest. 

Safety Analysis Reports 

In November 1976, the NRC proposed a rule 
that would apply to applicants for power reactor 
operating licenses and to holders of such licenses 
issued after January l, 1963. The rule would require 
those applicants and licensees to submit periodically 
to the NRC any revised pages in their Final Safety 
Analysis Reports. These revised pages would indi
cate changes made in the facility or the procedures 
for its operation and any analyses that are affected 
by these changes. The purpose of the rule is to 
provide an accurate reference document for any 
recurring safety analyses to be performed by the 
applicant or licensee and by the NRC. The NRC 
staff is evaluating public comments on the rule and 
expects to publish it in effective form in 1978. 

Operational T·:?sting of Prototypes 

On May t9, 1977, the NRC published in the 
Federal Register a detailed evaluation of the need 
to require full-scale operational testing of pilot 
models or prototype versions of nuclear power 
plants, in the configuration they are expected to 
have in situ, prior to issuance of a license to manu
facture a substantial number of basically identical 
plants. The evaluation was performed in response 
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to a petition for rulemaking filed by the Atlantic 
County Citizens Council on Environment. 

In denying the petition, the Commission con
cluded that its present approach to design verifica
tion, which relies on a multifaceted program cul
minating in detailed testing and qualification of the 
actual as-built plant, provides the greatest assur
ance that the public will be protected. It found, fur
ther, that adding an extra requirement for prototype 
testing would not be likely to provide any signifi
cant increase in this assurance. The petitioners, 
concluded the Commission, had not shown that the 
requested rule change would enhance the public 
health and safety or lessen the impact on the envi
ronment. Instead, the Commission concluded, the 
requested rule change would impede the licensing 
process and prove costly to the industry, both in 
time and money, without any corresponding benefit 
or improvement in the regulatory process. 

SITING STANDARDS 

The standards on the siting of nuclear plants are 
of three types: those dealing with procedures for 
site review, those relating to site safety, and those 
having to do with protection of the environment. 

Site Review Procedures 

Early Site Reviews. A rule on early site reviews 
separate from review of th"e plant was issued in June 

1977 and data to support implementation of the 
rule was in preparation at the end of the year (see 
Chapter 2). 

Siting Policy and Practice. This year the staff 
completed a review initiated in 1975 of past and 
existing nuclear reactor siting policy and practice. 
On the basis of that review, a plan for more detailed 
review of specific areas was developed. Review of 
accident evaluation practices was initiated through 
a contract with Battelle-Pacific Northwest Lab
oratory. 

· Siting issues also were the subject of petitions re
ceived by the NRC. For example, a petition for 
rulemaking was received from the Public Interest 
Research Group relating to population density 
criteria and minimum distances for the exclusion 
area and low population zone at reactor sites. 

NRC/State Cooperation. Technical siting issues 
that are of concern to the States as well as the 
NRC-such as water resources management, re
gional geology, alternative site selection, and socio
economic effects-are being addressed in a demon
stration program with the member States of the 
Southern Interstate Energy Board. The program, 
which began in fiscal year 1977, is designed to re
solve siting issues that arise as a part of the site 
selection and regulatory process. Georgia, South 
Carolina and North Carolina are working together 
to address technical issues of common concern. The 
other member States are reviewing the process for 
compatibility with their own institutional arrange
ments. (See Chapter 8.) 

One unit of a nuclear power plant in 
the background continues operation as 
construction proceeds on its sister plant 
and another plant on the same site in 
the foreground. 



Site Safety 

Standards dealing with site safety are issued to 
help ensure that nuclear power plants will be able 
to withstand both man-induced events and natural 
events such as earthquakes, floods, and extreme 
meteorological conditions. 

In the field of meteorology, Revision I of Guide 
1.111, "Methods for Estimating Atmospheric 
Transport and Dispersion of Gaseous Effluents in 
Routine Releases from Light-Water-Cooled Reac
tors," was issued in July 1977. In addition, work 
went forward on revisions of two other meteorolog
ical guides. The staff is also collecting data for the 
development of standards on extreme wind speeds 
for coastal areas, extreme ice and snow accumula
tions, and extreme maximum and minimum temp
eratures. 

In January 1977, in response to a petition for rule 
change by the New England Coalition on Nuclear 
Pollution, the NRC clarified Appendix A of 10 
CFR 100 (which sets forth geological and seismic 
siting criteria for nuclear power plants) with respect 
to considering earthquakes greater than the maxi
mum historic instance. Work also began on an 
overall examination of Appendix A for possible re
vision. In other actions concerning geology and 
seismology, the NRC, on November 7, 1977, de
nied a petition for rulemaking filed by the Central 
Maine Power Company to amend the definition of 
a "capable fault"; published NUREG-0143, "The 
Correlation of Peak Ground Acceleration Ampli
tude with Seismic Intensity and Other Physical 
Parameters"; and began collecting technical data 
for a guide on methods used for dating fault move
ment in the assessment of fault capability. 

In the area of geotechnical engineering, the NRC 
issued for comment in September 1977 Guide 1.132, 
"Site Investigation for Foundations of Nuclear 
Power Plants," and neared completion of a guide 
on laboratory testing of soils. A project was initi
ated with the Corps of Engineers to develop criteria 
as the basis for a guide on liquefaction of soils. 

Two guides dealing with hydrology were issued: 
1.135, issued for comment in September 1977, 
"Normal Water Level and Discharge at Nuclear 
Power Plants"; and Revision 2 to 1.59, "Design 
Basis Floods for Nuclear Power Plants." Work 
went forward on Guide 1.125, "Physical Models for 
the Design and Operation of Hydraulic Structures 
and Systems for Nuclear Power Plants." 

PROTECTION OF THE 
ENVIRONMENT 

Environmental standards are concerned both 
with the control of radioactive effluents from nu-

clear facilities and with nonradiological environ
mental effects. In the past, emphasis has been 
placed on development of environmental standards 
for nuclear power plants. Currently, greater 
emphasis is being placed on other nuclear facilities. 

Guide 4.14, on measuring radioactivity in efflu
ents from uranium mills, was issued for comment 
in June 1977. It is intended to help uranium mill 
operators design monitoring programs that will be 
most useful in assessing the impact of radioactive 
effluents. Other guides on effluent and environ
mental monitoring programs for nuclear facilities 
are in preparation. 

Other issuances during the year included Revi
sion 1 to Guide 4.13, on measuring X- and gamma 
radiation in the environment around nuclear facili
ties using thermoluminescent dosimeters (July 
1977), and Revision 1 to Guide 4.11, on ecological, 
biological and land-use studies that should be con
ducted as part of the assessment of the environ
mental impact of nuclear power plants (August 
1977). 

In addition to the concerns with control of radi
oactive effluents and nonradiological environmen
tal effects, a substantial effort has been made in the 
examination of the biological effects of low-level 
radiation on humans. The goal of this effort is to 
ensure that radiological exposure limits reflect the 
finding of the most current research being con
ducted in the field of radio biology. 

13 

Evaluation by the NRC staff of specific radia
tion epidemiology research findings on the low-level 
effects of occupational and nonoccupational expo
sures have included analyses and publication of 
studies on Hanford (Wash.) mortality experience, 
radiological effects in the vicinity of a South Da
kota uranium mill, and radiological effects in the 
vicinity of New York State nuclear facilities. In 
addition, radiobiological analyses have been con
ducted on the "Hot Particle" question and on 
health effects in the vicinity of nuclear facilities in 
Connecticut. 

Interagency Coordination 

NRC has the responsibility to implement EPA's 
guidance for protection against radiation, as mani
fested in the issuance of generally applicable stand
ards. During 1977, EPA published standards ( 40 
CFR Part 190) which limit releases of radioactive 
material and resulting doses to the public from the 
operation of various nuclear facilities associated 
with the nuclear fuel cycle. NRC has formed a task 
force to establish the program for enforcing these 
standards. 
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NRC denlops standards for assessing geol~gic hazards such as earthquakes and faulting. The photograph at the 
left shows damage to a highway due to high Yibratory ground motion from the 1959 Hebgen Lake, Montana, earthquake. 
A fault scarp of about IS feet produced during the same earthquake ls shown at right. 

The NRC also provided comments and technical 
assistance regarding protective action guides for 
radioactivity in food (Food and Drug Administra
tion), implementation of the Endangered Species 
Act (Department of Interior), and implementation 
of the Toxic Substances Control Act (EPA). 

FUEL CYCLE PLANT STANDARDS 

The NRC devoted substantial effort during fiscal 
year 1977 to the development of standards related 
to the safety and environmental impacts of fuel 
cycle plants. 

Nuclear Criticality Safety 

Several objectives for providing guidance to ap
plicants on nuclear criticality safety were realized 
during the year. Guides 3.33 (issued for comment in 
April 1977), 3.34 (issued for comment in April 
1977), and 3.35 (issued for comment in May 1977) 

·present assumptions to be used in evaluating poten
tial radiological consequences of accidental nuclear 
criticality in fuel reprocessing plants, uranium fuel 
fabrication plants, and plutonium processing and 
fuel fabrication plants, respectively. Revision 1 to 
Guide 3.4 (issued for comment in August 1977) de
scribes acceptable procedures for the prevention of 
criticality accidents during operations with fission
able materials outside reactors. Revision 1 to Guide 

3.41 (issued in May 1977) provides guidance on 
validation of calculation al methods related to nu
clear criticality safety. 

Plant Safety 

Several NRC guides issued during the fiscal year 
address safety issues other than nuclear criticality 
(discussed above). Revision 1 of Guide 3.11, on de
sign, construction, and inspection practices and 
methods for embankment systems to retain mill 
tailings at uranium mills, was issued for comment 
in March 1977. A first revision of Guide 3.27, on 
procedures for nondestructive examination of welds 
in liners of concrete barriers in fuel reprocessing 
plants, was issued in May 1977. Guide 3.40, which 
characterizes floods to be used as a basis for the de
sign of fuel reprocessing and plutonium processing 
and fuel fabrication plants, was issued for comment 
in November 1976. A revision was begun to reflect 
comments received on the guide. Revision 1 to 
Guide 3.5, on the contents of applications for ura
nium milling licenses, was issued for comment in 
November 1977. 

The American National Standards Institute 
(ANSI) increased its emphasis on the preparation 
of standards and guides for fuel cycle facilities in 
the following areas: quality assurance, administra
tive controls, ventilation, fire protection, and radio
logical and safety-related features. NRC participa
ted in this effort through the work of staff members 
on ANSI committees. 



Uranium Enrichment Facilities 

In anticipation of commercial uranium enrich
ment activities, the NRC has been developing a 
regulation to delineate specific requirements for 
licensing of these facilities. The proposed rule is 
now nearly complete. Based on recent developments 
that have suspended plans for enrichment in com
mercial facilities, work on this regulation has been 
considerably reduced. 

Waste Management 

Work continued apace during the report period 
on a program to develop regulations, standards and 
guides for nuclear waste management. Under 
development are a proposed rule for licensing of 
high-level radioactive waste management facilities 
and guides in such areas as management of slightly 
contaminated solid waste from uranium fuel fabri
cation and recovery operations, performance cri
teria for solidified high-level waste, and design of 
radwaste management systems for light water 
power reactors. (See Chapter 5.) 

Decontamination and Decommissioning. An 
important aspect of the waste management program 
is the decontamination and decommissioning of 
nuclear installations once they have completed their 
useful lives. Technical studies for NRC are contin
uing at the Battelle-Pacific Northwest Laboratory 
(PNL) to develop decontamination and decom
missioning criteria for light water reactors and fuel 
cycle facilities. These will be used in developing 
appropriate regulations and guides. A PNL report 
on the decommissioning of fuel reprocessing plants 
(NUREG-0278) was published in October 1977. 

Estimates of environmental impacts that would 
occur from the decommissioning of fuel cycle facili
ties are contained in two documents which required 
substantial standards staff effort. These are 
NUREG-0116 (Suppl. I to WASH-1248), "Envi
ronmental Survey of the Reprocessing and Waste 
Management Portions of the LWR Fuel Cycle," 
published in October 1976, and NUREG-0216 
(Suppl. 2 to WASH-1248), "Public Comments and 
Task Force Responses Regarding the Environ
mental Survey of the Reprocessing and Waste 
Management Portions of the LWR Fuel Cycle 
(NUREG-0116)," published in March 1977. 

(The NRC's activities concerning decommis
sioning are described fully in Chapter 5.) 

Spent Fuel Storage 

The problem of dealing with the growing inven
tory of spent reactor fuel, which is being addressed 

by the NRC, involved standards support in both 
regulations and guides. There is a need both for 
increased storage capacity at existing reactor stor
age pools and for storage facilities at sites other 
than reactors. A revision to Guide 1.13, on the 
design of storage facilities at reactors, is under 
development. Work continues also on a proposed 
rule for licensing independent spent fuel storage 
installations and on guides for license application, 
facility siting, design requirements, and plant pro
tection for such facilities. (See Chapter 3.) 

Safeguards Standards 

The NRC devoted substantial standards develop
ment effort during fiscal year 1977 to the protection 
of public health and safety in the transport of 
nuclear materials and to the safeguarding of nuclear 
materials and facilities against theft and diversion. 
Developments in these areas are discussed in Chap
ter 3 and 4, respectively. 

RADIOACTIVE MATERIALS 
IN MEDICINE AND INDUSTRY 

Nuclear Medicine 

1 

Substantial activity took place during 1977 in 
development of standards covering the use of 
nuclear materials to diagnose and treat human 
illnesses. 

In March 1977, the NRC proposed general 
licenses to simplify licensing procedures for the 
routine use of plutonium-powered cardiac pace
makers. The rulemaking proceeding was still 
underway at the end of the fiscal year. 

In July 1977, the NRC published a rule that, in 
effect, requires a medical institution to be licensed 
for its nuclear medicine programs rather than the 
individual physicians practicing within the institu
tion, thereby placing primary responsibility for 
radiation safety with the institution. 

In response to petitions for rulemaking, the 
NRC amended its general license for fa-vitro diag
nostic use of radioactive materials so as to author
ize hospitals, clinical laboratories, and physicians 
to use selenium-75 for diagnosing diseases and 
mock iodine-125 (containing radioactive iodine 
and americium) to calibrate diagnostic instruments. 
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This experimental apparatus was denloped at the Los Alamos Scientific Laboratory under a research contract. The 
apparatus will allow •arious forms of radioiodine to be generated and measured under changing physical conditions, for 
example, temperature and humidity. Different absorbent materials will be tested against the nrious radiolodines to 
determine whether or not criteria can be de•eloped for the production and testing of satisfactory air-purifying respirators 
for such use. No apprond respirators of this type are currently anilable. NRC guidance for manufacturers and licensees 
will be based on the results of the findings of these tests. 

Products Containing Radioactive Materials 

In December 1976, the NRC established a gen
eral license for the use of depleted uranium in vol
ume in such industrial products or devices as X-ray 
units, well-drilling collars, and tool holders. The 
regulation responded to three petitions for rule
making. 

To provide the regulatory environment for 
widespread use of personnel neutron dosimeters 
containing thorium, the NRC exempted the dosi
meters from licensing requirements in February 
I 977. The final environmental statement (NUREG-
0137) prepared in connection with the exemption 
was the first one issued for a consumer product. 
The statement concluded that, in order to protect 
the environment, manufacture of the dosimeters 
can take place only when authorized by a license 
issued by the NRC or an Agreement State, and 
each dosimeter must contain no more than 50 milli
grams of thorium. 

OCCUPATIONAL HEALTH 
STANDARDS 

Respiratory Protection 

The NRC's rule change that included new 
requirements governing the use of respiratory 
protective equipment (respirators) to protect 
workers against airborne radioactive materials was 

published in November 1976 and became effective 
in December 1976. Licensees had until December 
1977 to achieve full compliance with the new 
requirements. Guide 8. I 5, on acceptable practices 
for respiratory protection, and an associated 
manual on respiratory protection (NUREG-0041) 
were issued in October 1976. 

Research work was begun under contract with 
Los Alamos Scientific Laboratory (LASL) to 
develop acceptable performance criteria for air
purifying respirators to protect against airborne 
radioiodines. 

LASL also provided measurements of the 
amount of protection provided by respirators. This 
information will be used for revising and updating 
guidance to licensees on the amount of allowance 
that may be made for the protection that is provided 
when respirators are used to limit the internal radi
ation doses to workers who are exposed to airborne 
radioactive materials. All approved airline respira
tors were scheduled for testing this year. A revised 
informal report (LA-NUREG-6612 MS) with 
recommendations on the protection afforded by air
supplied hoods and helmets was completed in July 
1977. The information will be used in providing 
additional and updated guidance to licensees on the 
acceptable use of these respirators. 

Medical Institutions 

Regulatory Guide 8.18 and an accompanying 
rep<?rt (NUREG-0267) were issued in December 



1977 to provide medical institutions with guidance 
on actions that should be taken in the design and 
operation of medical facilities to ensure that work
ers are adequately protected from the harmful 
effects of ionizing radiation. 

Health Protection at Uranium Mills 

Progress was made in evaluating the hazards 
associated with the inhalation of uranium ore dust 
by uranium mill workers. The principal hazard 
arises from thorium-230, a decay product of natural 
uranium, which is retained in the lungs and lymph 
nodes for long periods of time. Measurements made 
to date, however, indicate that many airborne 
particles of uranium-ore dust are too large to be 
deposited in the lungs, so that thorium-230 may be 
less of a problem than had been supposed. 

A regulatory guide on acceptable health physics 
programs for uranium mills is being developed. It 
will set forth the NRC staff position regarding 
health physics measurements that should be per
formed at mills and will take into account the 
importance of the chemical toxicity to the kidney 
of "yellowcake," the final product of a mill. The 
guide will draw heavily on preliminary measure
ments from studies of the inhalation of uranium-ore 
dust. 

Overexposures of Radiographers 

Overexposures of industrial radiographers to 
radiation have continued to be of concern (see 
Chapter 7 under "Abnormal Occurrences-1977"). 
During fiscal year 1977 the staff developed an action 
plan to reduce such overexposures. The plan would 
improve safety in radiography through licensing 
and standards measures that would require im
provement of radiography instruments, better 
training for radiographers, and adequate detection 
and alarm systems to warn them of radiation 
exposure. 

Exposures at Nuclear Power Stations 

In March 1977, the NRC issued for comment a 
revision of Guide 8.8. It provides considerably more 
detailed guidance on planning, designing, construct
ing and operating a light-water reactor nuclear 
power station to meet the objective that exposures 
of station personnel to radiation during routine 

operation must be as low as is reasonably achiev
able. 

Testing for Personnel Dosimetry 

Evaluations of the degree of accuracy that is 
provided by personnel dosimetry processors in the 
United States indicate that improvement is needed 
in the performance of some processors. Personnel 
dosimetry devices are used to measure the radiation 
dose received by workers in NRC-licensed facilities. 
To obtain more accurate processing of dosimeters, 
the NRC staff is considering a regulation to require 
that personnel dosimetry results be accepted only if 
acquired from a processor who has successfully 
passed certain prescribed accuracy tests. The test 
criteria would be adapted from a consensus standard 
(ANSI) now in the approval process. 

In preparation for the new regulation, the NRC 
is funding a two-year pilot study to be conducted 
by the University of Michigan. The objectives of 
the pilot study are: 

(1) To provide processors an opportunity to 
correct any process problems that they may 
have prior to publication of the new regula
tion in effective form. 

(2) To test the ANSI standard for practicality 
as well as for degree of difficulty. 

(3) To develop a detailed procedures manual 
for use by subsequent testing laboratories. 

EMERGENCY PLANNING 

A revision of Regulatory Guide I.IOI, "Emer
gency Planning for Nuclear Power Plants," was 
issued in March 1977. The guide provides informa
tion on the adequate content of emergency plans 
that licensees submit in their Final Safety Analysis 
Reports. 

A petition for rulemaking by the Public Interest 
Research Group, et al. (PIRG) proposed a number 
of new requirements in this area. The Commission 
concluded that the present NRC regulations pro
vide adequately for emergency planning and that 
the PIRG's proposal would not further ensure the 
protection of the health and safety of the public. 
The Commission also stated its beliefthat NRC's 
emergency preparedness program will provide a 
continuing level of emergency planning sufficient to 
protect the public health and safety. Therefore, on 
July 14, 1977, the Commission denied the petition 

1 
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for rulemaking (42 FR 36326-8). (See discussion of 
"Emergency Response Planning" in Chapter 8.) 

Significant progress was made during the-fiscal 
year in upgrading emergency planning programs 
for fuel cycle facilities. An amendment to IO CFR 
Part 70, published in effective form in March 1977, 
requires plans for coping with emergencies at such 
facilities. Guide 3.42, on development of emergency 
plans for fuel cycle facilities and plants licensed 
under IO CFR Parts 50 and 70, was issued for com
ment in August 1977. 

NATIONAL STANDARDS 
PROGRAM 

The national standards program is conducted 
under the aegis of the American National Stand
ards Institute (ANSI). ANSI acts as a clearing-

house to coordinate the work of standards develop
ment in the private sector. 

The NRC staff is active in the national standards 
program, particularly with respect to setting priori
ties so that efforts are concentrated on developing 
standards that can be most useful in protecting the 
public health and safety. NRC participation is 
based on the need for national standards to define 
acceptable ways of implementing the NRC's basic 
safety regulations. 

The actual drafting of standards is done by 
experts, most of whom are members of the pertinent 
technical and professional societies. Approximately 
230 NRC staff members participate in the develop
ment of nuclear standards, mostly as members of 
working groups organized by technical and profes
sional societies. These societies are listed in the 
accompanying table. National standards are used 
in the regulatory process only after independent 
review for suitability by the NRC staff and after 
public comments on their intended use have been 
solicited and considered by the NRC staff. 

SOCIETIES SPONSORING NUCLEAR STANDARDS DEVELOPMENT 
ACTIVITIES IN WHICH NRC STAFF MEMBERS PARTICIPATE 

American Association of Physicists in Medicine 

American Concrete Institute 

American Conference of Government and Industrial 
Hygienists 

American Institute of Chemical Engineers 

American Institute of Steel Construction 

American Insurance ,t-ssociation 

American National Standards Institute 

American Nuclear Society 

American Society of Civil Engineers 

American Society of Mechanical Engineers 

American Society for Nondestructive Testing 

American Society for Quality Control 

American Society for Testing and Materials 

American Welding Society 

Health Physics Society 

Institute of Electri~al and Electronics Engineers 

Institute of Nuclear Materials Management 

Instrument Society of America 

Metals Properties Council 

National Council on Radiation Protection and 
Measurements 

National Fire Protection Association 

National Sanitation Foundation 

Society of Naval Architects and Marine Engineers 

Welding Research Council 



Regulatory Research 

Although the NRC believes that the nuclear facilities {ind ac
tivities it has licensed have an adequate level of safety under its 
conservative safety requirements, confirmatory research is car
ried out to define with increasing precision the safety margins pro
vided in them. This research program seeks four basic goals: 

• To provide a detailed basis on which to assure protection of 
the public health and safety, environmental quality, and the 
security of nuclear activities. 

• To provide independent safety data and analytical methods 
which meet the needs of regulatory activities. 

• To provide better quantified estimates of the margins of 
safety existing for various reactor systems and other licensed 
activities. 

•To establish a broad exchange of safety research information 
with other Federal agencies, industry and foreign groups. 

The international and intergovernmental exchange activities 
related to research are discussed in Chapter 9. This chapter pro
vides an overview of the technical programs carried on by NRC's 
Office of Nuclear Regulatory Research. 

Fiscal year 1977 saw significant progress in the NRC research 
program, with the issuance of research information letters (RI L's) 
on eight separate research activities. An RIL is issued to other 
NRC user offices on completion of a substantial, coherent and 
reasonably complete body of experimental and/or analytical re
search work. Thus, whereas 1975 and 1976 could be called years 
of initiation and transition, 1977 is best categorized as the first 
year of fulfillment in many NRC research efforts. Progress during 
fiscal year 1977 in each of the NRC's five major research pro
grams-Water Reactor Safety, Advanced Reactor Safety, Fuel 
Cycle and the Environment, Safeguards, and Risk Assessment
is summarized below and discussed in detail later in this chapter. 

Water Reactor Safety Summary 
In the area oflight water reactor (LWR) safety research, excep

tional progress was made in the Loss-of-Fluid-Test (LOFT) Pro
gram, in primary system integrity studies, in cladding oxidation 
measurements, in analysis development, in fracture mechanics 
and in fire protection research. 

Measured test data in LOFT are showing good agreement with 
predictions. The LOFT experiments using the nonnuclear core 
simulator were completed and preparations for nuclear tests begun. 
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The first test involving the core with nuclear heat 
is scheduled for April of 1979. 

Experiments on Zircaloy fuel cladding showed 
that the oxidation rate of Zircaloy at l 205°C (about 
2200°F) is only about 70% of that postulated in cur
rent licensing calculations. These results lead to the 
important conclusion that, because of this lower 
oxidation rate, a self-sustaining metal-water reac
tion should not take place even at temperatures as 
high as 1315°C (2400°F). 

In other Zircaloy fuel cladding experiments, re
sults have indicated that estimates as to the amount 
of embrittlement due to oxidation have been con
servative, with the rate of diffusion of oxygen into 
beta Zircaloy only half of the value used in licens
ing evaluation calculations. 

In January 1977, an RIL was issued presenting 
data that confirmed the conservatism of certain fis
sion product decay heat values assumed by the 
N RC licensing staff in evaluating emergency core 
cooling systems (ECCS). Three experiments involv-

I 
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Crews at the Idaho National Engineering Laboratory began 
loading the LOFT nuclear core on Seplember9, 1977. Nine work
ing days later the core loading was completed. Prior lo loading, 
some fuel modules were instrumented with transducers. After the 
core was loaded, more than 40 other instruments were installed 
in the •essel to measure such phenomena as temperature, pressure 
and flow of the core outlet coolant, core inlet pressure, upper 
plenum pressure and temperature, and fuel module linear motion. 

--------

ing measurements of the fission product decay heat 
(U-235 irradiated in a thermal flux) to confirm the 
validity of the new decay heat calculations showed 
excellent agreement between the measurements and 
the results of the summation calculations. This 
signifies that the American Nuclear Society (ANS) 
decay heat standard for the first 200 seconds of a 
loss-of-coolant accident (LOCA) is conservative. 

In the area of primary system integrity, tests 
have been run at Oak Ridge, Tenn., to check the 
analytical predictions of the conditions under which 
flaws in reactor vessel steels could grow into cracks. 
In every case, the results tended to support predic
tive methods used in licensing reviews which indi
cate that the addition of cold ECC water to a reac
tor vessel in a LOCA should not cause failure of 
the vessel. 

Advanced Reactor Summary 

Significant developments in fast reactor confirm
ory research during the report period include the 
II owing: 

• Calculations of a postulated core-disruptive 
accident in a liquid metal fast breeder reactor, 
using "best estimate" analyses, indicated a 
significantly reduced damage potential com
pared to conventional, more conservative cal
culations. 

• Critical experiments were initiated in the Zero 
Power Reactor-9 at Argonne National Lab
oratory (ANL) to provide experimental data 
for validation of neutronics methods in the 
SIMMER code. 

• Results of an initial series of significant, first
of-a-kind, in-pile safety research experiments, 

successfully performed in the Annular Core 
Pulse Reactor (ACPR) at Sandia, are having 
a major impact on understanding fuel behavior 
under postulated accident conditions. 

• Preliminary data from a post-accident heat
removal program are providing a basis for the 
development of codes to be used in assessing 
containment integrity under postulated core
melt conditions. 

• Initial experiments were completed to deter
mine an upper bound to the radiological 
source term from a postulated core-disruptive 
accident. 

• Data from several different aerosol transport 
experiments provided a basis for improving the 
aerosol code used in fast reactor siting and 
risk assessment, and the initiation of code veri
fication. 



Fuel Cycle-Environmental Summary 

The fuel cycle and environmental research pro
grams are concerned with the protection of the pub
lic health and safety and the preservation of the 
quality of the environment. Significant progress in 
this past year has been achieved in the following 
projects: 

• Determining source terms and ambient expo
sure levels of radon from operations associated 
with uranium milling. 

• Developing and testing improved methodolo
gies for predicting the impact of the nuclear 
industry on populations of important fish. 

• Measuring the characteristics oflow level 
waste, waste effluents and environmental 
transport processes at licensed waste burial 
grounds. 

• Characterizing releases from operating power 
reactors. 

Safeguards Research Summary 

Significant progress was made during the year in 
- developing methods for evaluating the effectiveness 

of safeguards systems. Research projects were com
pleted on the relationships of white-collar crime to 
safeguards in the nuclear industry and on the struc
ture and drafting of safeguards regulations were 
completed. To assist the NRC staff in inspecting 
licensee physical protection equipment, a catalog 
describing commercially available equipment and 
an inspector's evaluation guide for use with the 
catalog were published. In the continuing Inte
grated Safeguards Information System (ISIS) 
study, an analysis of information requirements and 
an assessment of existing NRC information sys
tems related to safeguards were completed. 

Risk Assessment Summary 

The risk assessment methodologies developed 
in the Reactor Safety Study (RSS), published by 
the.NRC in 1975 (NUREG-75/014), are of signifi
cant potential use in many areas of nuclear safety 
research. 

The work performed during 1977 in risk assess
ment research included: 

• Further development of risk assessment and 
probabilistic analysis methodology, the exam
ination of L WRs of differing designs from 
those analyzed in the RSS, and performance 

of risk assessments for other parts of the 
nuclear fuel cycle. 

• Research to meet the needs of other NRC 
offices (such as in the analysis of generic 
issues) and to develop useful tools for licensing 
reviews. 
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• Training of personnel in probabilistic analysis 
and risk assessment to increase the use of those 
techniques in the licensing and regulatory pro
cesses. 

Water Reactor Safety 
Research 

The purpose of the Water Reactor Safety Re
search Program is to enhance NRC's ability to 
independently confirm the safety of nuclear plants 
under postulated accident conditions. Many of the 
potential accidents studied are "design basis acci
dents," which are hypothesized to help determine 
whether the proposed design of a commerical nu
clear power plant will afford the protection to the 
public that is required by NRC regulations. The 
research data and analytical methods developed 
under the programs are used in the analyses of 
these postulated accidents to increase confidence in 
the margins of safety that have been estimated dur
ing licensing reviews. 

The program is divided into six principal cate
gories: 

• Systems engineering research-primarily re
lated to potential loss-of-coolant accidents 
(LOCAs) and the operation of emergency core 
cooling systems (ECCS). 

• Fuel behavior studies-dealing with the be
havior of nuclear fuel in abnormal and severe 
accident conditions. 

• Analysis development-in which computer 
codes used in the analyses of postulated acci
dents are developed and validated. 

• Metallurgy and materials research-related 
to maintaining the integrity of the primary 
system (piping, vessel, etc.). 

• Site safety studies-related to siting and safety 
design requirements for nuclear facilities to 
withstand severe environmental phenomena. 

• Research support-dealing with such opera
tional safety matters as fire protection, qualifi
cation testing of components, and noise anal
ysis. 
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SYSTEMS ENGINEERING 

Systems engineering research provides experi
mental data for developing and verifying the com
puter codes used to evaluate emergency core cool
ing systems and other safety features of nuclear 
power plants.* Systems engineering research di
rected toward ECCS performance is accomplished 
through two types of tests-integral systems tests 
and separate effects tests. · 

Integral Systems Tests 

Integral systems tests for pressurized water reac
tor (PWR) LOCAs are conducted in the loss-of
fluid-test (LOFT) and Semiscale facilities, located 
at the Idaho National Engineering Laboratory of 
the Department of Energy (DOE). 
. LOIT Facility. The LOFT facility is a SS-mega

watt (thermal) pressurized water test reactor used 
for studies of the response of a PWR to a loss-of
coolant accident. These integral systems tests-so 
called because they investigate the interdependent 
thermal, hydraulic, mechanical and nuclear aspects 
of system response-have so far been conducted 
without nuclear fuel. In 1978, the studies will in
clude experiments with a nuclear core. 

Fiscal year 1977 saw the completion of several 
tasks preparatory to the loading of the nuclear 
core, including: refurbishment of special quick
opening valves for use in simulating a pipe break to 
initiate a loss-of-coolant experiment; assembly of 
the initial nuclear core and spare fuel modules; 
tests of containment leak rate; installation and 
check of instrumentation; preparation of the final 
Safety Analysis Report; and conduct of the final 
nonnuclear experiment to evaluate the emergency 
core coolant bypass process. 

The final LOFT experiment without nuclear 
fuel was completed May 3, 1977. Its purpose was 
to evaluate the ECC "bypass"-loss of emergency 
core cooling water injected during the decompres
sion ("blowdown") phase of a LOCA. The water 
in the LOFT system was heated to SS5° Kelvin 
(S40° Fahrenheit) and the system pressure was con
trolled at 15.5 million Pascals (2250 pounds-per
square-inch-psi), typical of the conditions in a 

•An ECCS-which actually consists of several independent 
systems, each designed to provide full protection to the reactor
is designed to prevent serious consequences if a loss-of-coolant 
accident should occur. The coolant transfers heat from the fuel 
rods during reactor.operation. The LOCA is the principal design 
basis accident used in assessing the effectiveness of emergency 
systems in light water reactors. The function of the ECCS is to 
provide water to keep nuclear fuel rods cooled following a 
LOCA. 

commercial PWR. In this experiment, boric acid 
was added to the reactor safety water prior to the 
simulated pipe rupture, as it is in a commercial 
PWR. After the pipe rupture, emergency core cool
ing water was injected into the reactor inlet pipe by 
an accumulator system and by the high pressure 
and low pressure injection pump systems. 

The results from a LOFT experiment (reported 
in the 1976 NRC Annual Report) in which ECC 
water was injected directly to the bottom of the re- · 
actor vessel, compared with those of the 1977 ex
periment where the injection was via the reactor 
inlet pipe, showed that the difference in water in
ventory is due to ECC bypass. 

The 1977 experimental data generally were in 
good agreement with computer calculations using 
the RELAP analytical model (see "Analysis De
velopment," below ). The data indicated a behavior 
which, if it.applies to a commercial PWR as expec
ted, means a more rapid delivery of emergency 
cooling water than is presently predicted with the 
conservative models used in licensing review. 

Semiscale Facility. The Semiscale facility is a 
small-scale nonnuclear experimental system used to 
investigate thermal.and hydraulic processes ex
pected to occur in a full-scale PWR in the event 
coolant water is lost from the primary cooling sys
tem. The results of these investigations are em
ployed primarily in developing, assessing, and veri
fying computer codes used to predict the behavior 
of a nuclear system experiencing loss or reduction 
of coolant flow. An additional objective is to pro
vide information in support of other safety research 
programs, especially the LOFT program. 

Three series of tests at the Semiscale facility 
during fiscal year 1977 provided new insights into 
LOCA-related behavior. The first series was inten
ded to investigate the effectiveness of four alternate 
ECC injection concepts being considered by reac
tor manufacturers ("cold leg" injection is presently 
used). The four concepts were: (/) lower plenum 
injection, (2) upper plenum injection in conjunction 
with cold leg injection, (3) use of an upper plenum 
vent valve in conjunction with cold leg injection, 
and (4) pump suction leg injection. The tests 

. showed that, except for the pump suction injection 
concept, the alternate concepts provided more ef
fective core cooling than was generally available 
through use of cold leg injection alone. Pump suc
tion injection did not provide consistently good 
core cooling over the range of pump conditions 
calculated to occur during a LOCA. 

The second series of tests was designed to pro
vide counterpart information for the nuclear tests 
to be conducted in the LOFT facility next year. 
Direct comparison of data from LOFT and Semi
scale will indicate the effects of physical _scale or 



Pictured here are the nrious mecha-
nisms which may prefent emergency 
core cooling ( ECC) water from reach
ing the reactor core during a loss of 
coolant accident. As numbered 
these mechanisms are: (I) boiling of 
water which remains in the lower ple
num: (2) entrainment (carryout) of 
water which reaches the lower plenum 
by passing down through the core as 
steam; (3) hot wall effect, in which ECC 
water is prefented from Howing down 
the downcomer by the upHow of steam 
generated by ECC water boiling in the 
downcomer: and ( 4) bypass, or direct 
carryout ofthe injected ECC water. 
The first three effects were efaluated 
separately during the first three LOFT 
experiments, and the data showed that 
analytical models now used to predict 
commercial reactor performance yield 
conseoathe results. All four effects 
were efaluated in Experiment Ll-4. The 
conclusion derhed from the initial efal
uation of Ll-4 are: (I) boiling of Huid in 
the lower plenum does not contribute 
significantly to loss of emergency core 
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cooling; (2) entrainment ofHuid in the lower plenum is not significant; (3) hot wall delay is not significant in LOFT: (4) 
bypass of emergency core coolant is predicted reasonably well by an analytical model which allows for asymmetric How; 
and (S) with a few exceptions, agreement between analytical model predictions and experimental behuior is good. 

The major component ofNRC's Loss 
of fluid Test Facility (LOFT) at the 
Idaho National Engineering Laboratory 
is a SS-thermal megawatt reactor (small 
diagram at left), housed in a high-pres
sure containment building with auxil
iary systems for reactor plant support 
and a contiguous underground control 
room. The reactor coolant system dia
grammed here shows one intact heat
dissipating loop (left bracket) that 
models three unbroken loops of a four
loop plant, and a special broken or 
"blow down" loop (right bracket), fea- · 
turing special quick-opening fahes, that 
can simulate a ruptured loop In a com
mercial-scale pressurized-water reactor 
plant. The blowdown loop discharges in
to a suppression tank to simulate the 
back-pressure conditions of the larger 
reactor. Emergency coolant injection 
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systems include water-filled accumulators that can quickly inject a large mlume of water into the reactor system: high
pressure injection pumps that can produce a small-quantity, high-pressure coolant How; and low-pressure injection pumps 
that can profide large folumes of water for core cooling after a major preliminary system rupture or experiment. 
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SEMISCALE-MODELS 1 AND 3 

Simulated 
steam 
generator 

Semiscale Mod-3, which is being con
structed at the Idaho National Engi
neering Laboratory, improYes on the 
Mod-1 configuration in that the elec
trically heated core will haYe a 12-foot 
heated length and the broken loop will 
contain a steam generator and pump 
scaled to a commercial pressurized 
water reactor. A new pressure Yessel 
will permit studies of upper head emer
gency core cooling Injection concepts 
associated with some recent PWR de
signs, and an external downcomer will 
be designed to permit a better simula
tion of core reflood behaYior. The ex
ternal downcomer design also will allow 
direct access to the core region for ther
mal and hydraulic measurements, an 
important aspect of model deYelopment. 

Pressurizer 

Pressure 
suppression 
tank---.-

Heatup 
bypass 
loop 

Steam 
generator 

The Semiscale configuration at left 
(Mod-1) at the Idaho National Engi
neering Laboratory, used In fiscal years 
1975 through 1977 to simulate the oper
ation of an emergency core cooling sys
tem (ECCS) during a loss-of-coolant 
accident (LOCA) In a pressurized water 
reactor (PWR). It consisted of a pres
sure Yessel with simulated reactor inter
nals, including a S.5-foot-long electri
cally heated core, an Intact (unbroken) 
coolant flow loop with actiYe steam gen
erator and pump; a broken loop with 
passiYe components; a pressure sup
pression system; and a coolant injection 
system. The Intact loop simulates three 
coolant flow loops of a four loop PWR, 
and the broken loop simulates the PWR 
loop ruptured during a LOCA. The con
tainment building of a PWR is simu
lated by the pressure suppression sys
tem. The coolant Injection system simu
lates the ECCS ofa PWR. 

Steam 
Ho--generator 

Vessel 
downcomer 

Vessel 

Hot leg 

Pump 
suction 



size on the transient thermal and hydraulic phe
nomena which occur, and the capability of present 
calculational techniques to account for such scale 
effects. 

The third series (12 tests) was designed to pro
vide information about the effect on the maximum 
fuel rod cladding temperature caused by rupture of 
different numbers of steam generator tubes during 
a LOCA. The basis for this concern is discussed in 
Chapter 2, under "Steam Generator Tube De
fects". Preliminary evaluation of the results indi
cates that maximum Semiscale cladding tempera
ture occurred during tests in which the rupture (at 
the beginning of the reflood phase of the LOCA) of 
a limited number ( 14 to 20) of PWR tubes was sim
ulated. 

The hardware needed for the new Semiscale 
Mod-3 system was designed and procured. 

Separate Effects Tests 

In the separate effects tests for PW Rs, three seg
mented phases of a postulated LOCA are studied: 

(/)the blowdown phase in which the coolant water 
is suddenly changed to a mixture of water and 
steam as the result of depressurization and is dis
charged from a break in a coolant peipe; (2) the 
steam-water mixing phase (also called "bypass" or 
"refill" period) during which steam leaves the pipe 
break and the emergency cooling water is injected 
into the reactor vessel, and (3) the reflooding phase 
during which water reaches the reactor core and 
provides cooling. The facilities and tests are listed 
in Table l. Work performed during fiscal year 1977 
is discussed below. 

Thermal Hydraulic Test Facility. During the 
past year the Thermal Hydraulic Test Facility 
(THTF) at Oak Ridge became operational. 

More than 20 tests have now been conducted in 
the THTF, five with all rods heated, two with two 
rods inactive and the remainder with four inactive 
rods to simulate the local thermal conditions with 
control rod thimbles. The principal objective of the 
tests was to explore conditions affecting time to 
reach critical heat flux (CHF) which occurs when 
the rods become blanketed with vapor causing a 
marked reduction in heat transfer from the rods. 
The results of the tests have shown that the pres-

Table 1: Separate Effects Tests 

FACILITY/TESTS 

Thermal-Hydraulic Test 
Facility (THTF) 

Two-Loop Test Apparatus 
(TLTA) 

Pump Tests 

Containment Tests 

Steam-Water Mixing Tests 

Full-Length Emergency Cool
ing Heat Transfer Facility 
(FL EC HT) 

PURPOSE 

Simulation of PWR blowdown 
phase of LOCA 

Simulation of BWR response 
to blowdown and ECC 
injection 

Performance of pumps under 
two-phase (steam. water) 
flow conditions 

Performance of BWR pressure
suppression system during 
LOCA 

Steam-water mixing. ECC by
pass. downcomer penetration 
hold-up 

Heat transfer in ECC reflood
ing phase 

LOCATION 

Oak Ridge National Laboratory 
(Tenn.) 

General Electric 
(San Jose, Calif.) 

MPR Associates, Washington, 
D.C .. and Combustion 
Engineering Co. (Windsor, 
Conn.) 

Lawrence Livermore Labo
ratory (Calif.) 

Battelle-Columbus Laborator
ies (Ohio) and Creare. Inc. 
(Hanover. N.H.) 

Westinghouse Corp. (Pitts
burgh. Pa.) 

15 
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ence of the four inactive rods had little effect on the 
time to reach CHF. Under the conditions tested in 
the THTF, the mean time to CHF has varied from 
0.7 to 1.4 seconds. The shortest time observed was 
about 0.2 second and the longest about 3.2 seconds. 

Predictions ofTHTF behavior based on the 
RELAP-4 MODS computer code were in good 
agreement with the observed trasient flow and de
pressurization as well as the thermal behavior in 
the lower half of the test bundle (where the maxi
mum cladding thermocouple temperatures were 
observed). This indicates that current computer 
models can be used to predict transient behavior 
during blowdown in a full-length PWR system. 

Two-Loop Test Apparatus. Research applicable 
to the response of a boiling water reactor (BWR) to 
blowdown and emergency core cooling injection is 
carried out in the nonnuclear two-loop test appa
ratus (TLT A) at San Jose, California (seep. 172, 
the 1976 NRC Annual Report). The facility, which 
models the principal components of a BWR, is used 
to determine hydrodynamic behavior, time to criti
cal heat flux, and transient heat transfer rates dur
ing blowdown and reflood, as influenced by varia
tions in power, system pressure, coolant flow and 
break location. Tests are planned to investigate the 

The Thermal-Hydraulic Test Facility (THTF), at Oak Ridge 
National Laboratory In Tennessee, consists of a test section with 
49 full-size reactor fuel rod simulators ( 12-foot electrically heated 
length) and a circulation loop with Its associated equipment. It is 
designed to simulate the temperature and How conditions which 
the rods would experience during the first 20 seconds (blowdown 
phase) or a hypothetical loss or coolant accident In a pressurized 
water reactor. Some 500 sensors, each recording data 20 times 
per second, monitor what happens. 

interaction between steam upflow from the core 
and the emergency core cooling spray downflow 
during a postulated BWR LOCA. 

During the past year blowdown tests were run in 
TL TA on an 8 X 8 simulated BWR fuel rod bun
dle. The 8 X 8 bundle which is used in the newer 
BWRs and in certain refueling cycles, takes longer 
to depressurize in a blowdown test than the 7 X 7 
bundle tested previously. This means a longer time 
to critical heat flux which implies cooler fuel rods 
during the LOCA when the 8 X 8 design is used. 

Pump Tests. NRC researchers are closely follow
ing two-phase (steam-water) pump tests sponsored 
by EPRI at the Combustion Engineering Company 
plant at Windsor, Conn., in which 1 /5-scale pump 
data will be used to develop models of pump behav
ior for analyzing LOCAs. MPR Associates, Inc. 
(Washington, DC.) is under NRC contract to com
pile a pump data bank and to assist in analysis. 

Containment Tests. At Lawrence Livermore 
Laboratory in California, 27 tests have been run on 
a I /5-scale model of a BWR pressure suppression 
system to measure its ability to withstand the force 
of pressurized air forced into it during a hypotheti
cal LOCA. (The basis for this concern is discussed 
in Chapter 2, under "Action on Technical Prob
lems.") The results show that pressure loading is 
much less than that predicted by computer codes 
now used in licensing reviews, thus confirming that 
there is a good margin of conservatism in the codes. 

Steam-Water Mixing Tests. Separate effects 
tests investigating ECC bypass and attendant 
steam-water phenomena are being conducted for 
NRC at the Battelle-Columbus Laboratories, in 
Ohio, (BCL) and at Creare Inc., in Hanover, N.H. 
These tests, and apparatus, are designed to deter
mine the degree of ECC-bypass, establish lower 
plenum filling rates, define controlling physical 
phenomena and develop transient ECC filling 
models. (Earlier tests at I/ 15 scale were discussed 
in the 1976 NRC Annual Report, page 174.) 

During fiscal year 1977, BCL fabricated a 2/ 15 
scale model of a PWR-like pressure vessel and 
completed a series of tests for comparison with 
smaller scale data (e.g. 1/15 and I /30 scale). The 
2/15 scale tests support previous findings that con
densation plays a key role in the bypass phenomena 
and in general show a behavior similar to the 1/15 
scale results. The 2/15 scale data base is being ex
tended and compared to the correlations derived 
previously. 

Creare's effort in 1977 has been to develop a 
transient refill model for predicting the rate of 
lower plenum and downcomer filling. This model 
development incorporates the effects of hot walls, 



This 1/5-scale test facility at Lawrence Linrmore Laboratory, 
California, is used in studies of the mechanical effects of steam in
jection on the Mark I boiling water reactor torus-type contain
ment. Tests using this facility complement research acthities 
conducted in West Germany and Sweden. 

depressurization, condensation, ECC subcooling, 
etc. Initial comparisons with 2/ 15 scale transient 
data (the correlations were developed from 1/30 
and 1/15 scale experiments at Creare) show a satis
factory predictive capability. 

A conceptual design for an ECC Bypass Test 
Facility (EBTF) which would use both 1/5 and 1/3 
scale vessels was completed in 1977. This study and 
others to be completed in fiscal year 1978 will help 
determine the need for larger scale experiments in 
this area. 

Reflooding Experiments. A series of retlooding 
experiments completed by Westinghouse in the Full 
Length Emergency Cooling Heat Transfer 
(FLECHT) facility has provided useful data on the 
amount of heat transferred from 12-foot-long fuel 
rods arranged to simulate a portion of a 15 X 15 
fuel rod array during low (less than one inch-per
second) ECC retlood rates. For these tests the heat 
generated was peaked near the top of the bundle to 
represent fuel rod power distribution near the end 
of core life. 

The current FL EC HT program is jointly spon
-sored by NRC, EPRI and Westinghouse. The facil-

ity is currently being modified to simulate a portion 
of a 17 X 17 PWR fuel rod bundle and to better 
represent the upper plenum of the reactor vessel. 

Instrumentation Development. NRC is sponsor
ing development of advanced two-phase (steam
water mixture) instrumentation at Oak Ridge 
National Laboratory (ORNL) as a supplement to 
existing efforts by other NRC contractors. Work 
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is currently concentrated on the development of 
probes to measure the void fraction (gas-liquid 
ratio) and two-phase velocity, both within a bundle 
and in the upper plenum. The instrumentation will 
be used to obtain localized measurements in reflood 
facilities to be built and operated in Germany and 
Japan under a cooperative program with the U.S. 

FUEL BEHAVIOR 

An important goal of reactor safety research is 
to improve the understanding of the response of 

This 2/ IS-scale pressurized water reactor facility at Battelle 
Columbus Laboratory in Ohio is capable of operating with up to 
3.8 kilograms per second (30,000 lb/hr) ofsteam at 0.52 million 
Pascal (75 psi) and 0.032 cubic meter per second (500 gal/min) 
of cooling water. In addition to quasi-steady coolant penetration 
tests, experiments can be run for plenum filling, ramped core 
steam, and with fixed or communicating cold leg steam. Transient 
tests can be initiated with either hot or neutral wall temperatures. 
An Initial series oftests has been completed for each of these 
modes of operation. 
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fuel pellets and cladding to postulated nuclear acci
dents. Research in this area involves experiments 
conducted in both the laboratory and non-commer
cial operating nuclear reactors. The data derived 
are used in the development of computer codes, 
which, in turn, are checked by comparison of their 
predictions with the results of other experiments. 

Power Burst Facility Tests 

The Power Burst Facility (PBF) at the Idaho 
National Engineering Laboratory is a principal 
tool for determining the behavior of power reactor 
fuel rods under normal, off normal and accident 
conditions. Small clusters of instrumented fuel rods 
are installed in a heavy walled tube which is in
serted in a central space of the PBF core. The PBF 
can provide test conditions typical of several types 
of potential accidents, including the LOCA, power
cooling-mismatch, inlet flow blockage, and reac
tivity-initiated (power surge) accidents. The tests 
provide in-reactor data for development and verifi
cation of fuel rod analysis codes. The data also pro
vide an in-reactor check on results obtained from 
the other separate-effects fuel rod tests discussed 
later in this section. (PBF experiments are de
scribed in the 1976 NRC Annual Report, pages 
175 and 176.) 

Twenty-two tests were performed in PBF during 
1977, including 15 to determine the dynamic char
acteristics of the PBF core for use in reactivity
initiated accident tests, four to investigate the 
effects of irradiation on fuel rod behavior during 
flow coastdown in power-cooling-mismatch acci
dents, and three to investigate the effect of fuel rod 
design parameters on the coefficients of heat trans
fer between the fuel pellets and Zircaloy cladding. 

Research was completed on single fuel rods ex
posed to power-cooling mismatch conditions. Re
sults show that Zircaloy fuel rod cladding (a metal 
alloy, mainly zirconium, used to contain the fuel 
pellets) normally does not fail even when low cool
ant flow rates cause prolonged film boiling. The 
fuel rods, both fresh and irradiated, reach cladding 
temperatures in excess of2400° F for times of sev
eral minutes without failure while the reactor was 
operating. It was found that the cladding will gen
erally not fail unless it becomes so heavily oxidized 
that it is brittle at room temperatures. Zircaloy 
oxidation this severe would require higher temper
atures over longer periods than are currently pre
dicted for any light water reactor accidents involv
ing power-cooling mismatch, whether related to a 
reduction of coolant flow or to an increase in fuel 
rod power. 

Near the end of the year, the PBF was shut down 
for two major modifications that will increase its 
overall utility and efficiency. The first will allow 
controlled blowdown (rapid depressurization) of 
the PBF test loop to permit tests of fuel rod be
havior during a variety ofloss-of-coolant accident 
sequences. This modification was completed during 
the first quarter offiscal year 1978. A new PBF da
ta acquisition and reduction system also was in
stalled to increase the speed and accuracy with 
which the PBF data can be recorded and processed. 

Cladding Research 

Oxidation Experiments. The oxidation of Zirca
loy during a LOCA would release heat which 
could raise the temperature of the fuel rods and 
cause oxygen to diffuse into the cladding, embrit
tling it. Because of these effects, a program has 
been conducted to obtain reliable oxidation and clif
f us ion data as a basis for establishing the conserva
tism of models used in licensing reviews. 

The program is now complete. A Research In
formation Letter (RIL) titled "High Temperature 
Oxidation of Zircaloy Fuel Cladding in Steam" 
was issued on March 14, 1977 and the results pre
sented are now under review for possible inclusion 
in a modification to the ECCS rule provided in Ap
pendix K of IO CFR 50. Both oxidation and diffu
sion rates were shown to be lower than values used 
in licensing calculations. The differences amount 
to almost a factor of two in the rate constant near 
lhe maximum temperature (about 1200°C or 
2200°F) anticipated in a postulated LOCA. In ex
periments testing the effects of other variables on 
the oxidation rate, neither the temperature, the 
flow rate of steam, the addition of small quantities 
of oxygen, nitrogen, or hydrogen to the steam, nor 
small variations in the composition of the Zircaloy 
cladding had a significant effect. 

Deformation Experiments. Important informa
tion on the extent of flow blockage that might re
sult from cladding deformation is being obtained 
from the first 16-rod-bundle burst test performed 
at ORNL. The test was conducted in a steam at
mosphere designed to simulate the post-blowndown 
phase of a hypothetical LOCA. A shroud surround
ing the bundle was heated to simulate adjacent fuel 
rods. 

Preliminary information indicates that the clad
ding burst at a slightly higher temperature and 
lower internal pressure than would have been pre
dicted from individual-rod burst test results. Al
though the evaluation is not yet complete, the water 
flow tests of the burst bundle are encouraging. They 
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indicate the largest pressure drop associated with 
the zone of the greatest number of bursts is no 
larger than that caused by a typical spacer grid 
normally used in a PWR. 

Irradiated Zircaloy Experiments. The strength 
and ductility of Zircaloy cladding from representa
tive spent commercial reactor fuel are being meas
ured at Battelle-Columbus Laboratories. The data 
(to be used in computer models to predict cladding 
behavior during off-normal operation and acci
dents) have shown no significant differences in be
havior from that ofunirradiated material when 
tested at the high temperatures predicted during a 
LOCA, thus validating the other, more extensive 
test programs using unirradiated cladding. 

"Creepdown" Studies. Reactor operating condi
tions cause cladding to creep down into eventual 
contact with the fuel. Knowledge of the rate at 
which such creepdown occurs is of great impor
tance in developing models of fuel element perfor
mance. 

Researchers on ORNL have devised an experi
mental microcomputer-controlled system which 
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has successfully measured cladding deformation 
with time at temperatures of 371° C (700° F) and 
higher, and at external pressures as high as 21 meg
apascals (3000 psi). 

Results to date indicate how the deformation of 
Zircaloy cladding with time varies as a function of 
temperature and external pressure. 

Decay Heat Experiments 

In a loss-of-coolant accident in a light-water 
reactor, fissioning would cease, and within seconds 
the major sources of heat in the fuel rods would be 
the beta and gamma rays from the decay of accum
ulated fission products. In 1971 the American Nu
clear Society Standards Committee No. 5 pre
sented a curve (revised in 1973) for the decay heat 
of the products of thermal-neutron fission ofuran
ium-235. NRC has required an additional 20 per
cent conservatism in this curve for licensing pur
poses. 
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VIEW OF SOUTH FACE OF BUNDLE BETWEEN 
INTERIOR GRIDS 

CLOSE-UP OF BURSTS ... 
~· 

Deformation and burst patterns of electrically heated PWR 
fuel rod simulators first 16-rod bundle test at Oak Ridge National 
Laboratory are shown abofe. Burst temperatures were between 
840° and 860° C. Three feet of the 6 and I /2-foot length of the 
fuel rod simulators were heated. 

In 1974 experiments were initiated at ORNL and 
Los Alamos Scientific Laboratory (LASL) to de
termine the variations of decay heat for thermal 
fission of uranium 235 during the first few minutes 
after shutdown. These experiments were completed 
during fiscal year 1977, and a RI L summarizing 
the results is under review. Preliminary indications 
are that the overall one-standard-deviation uncer
tainty in the experiments is about 4 percent. Thus 
the added 20 percent used in NRC license reviews 
appears to be very conservative. 

Transient Fuel Response and 
Fission-Product Release 

The release of gaseous and volatile fission prod
ucts and the associated fuel swelling affects fuel 
performance and contributes to the radiological 
source terms for design basis accidents. Informa
tion needed for an understanding of these phenom
ena is obtained from ex-reactor transient-heating 
experiments on irradiated commercial reactor fuel, 
and from the gas-release predictions of a computer 
code called GRASS (Gas Release and Swelling 
Subroutine). . 

In experimental studies at Argonne National 
Laboratory, fuel is heated by a direct-electrical 
heating technique that produces radial temperature 
profiles similar to those of nuclear heating and per
mits the simulation of a variety of thermal transi
ents. 

Quantitative relationships have been developed 
from the experiments that link measured gas re
lease with transient temperature history and transi
ent-induced microstructural changes. The empirical 
observations and correlations are being used in the 
development of GRASS, which has successfully 
predicted gas release for a series of power-cooling
mismatch simulations performed in the direct
electrical heating equipment. The physical process 
modeled in GRASS appear to be applicable to a 
variety of in-reactor conditions, including LOCAs 
and high-burn up steady-state operation. The pre
dictions of GRASS are also being tested against 
available gas-release data from a variety of sources. 

Results are being obtained at ORNL for fission 
product release from high burnup commercial 
L WR fuel tested under conditions similar to those 
of a postulated LOCA and spent fuel transporta
tion accidents. Eight experiments have been per
formed with irradiated pressurized water reactor 
fuel-rod segments in steam and in dry air atmos
pheres. Preliminary scale-up calculations indicate 
that release from full-length fuel rods, on a percent
age basis, should be significantly lower than the 
experimental release from short test rods. 

In this photo,_unirradiated UO, fuel pellets are used to proof
test the specimen chamber of the direct electrical heating appara
tus at Argonne National Laboratories at Illinois. 
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Schematic diagram of Modified Pulse Design (MPD) test appa
ratus located at Richland, Washington, which is used for measur
ing thermal gap and contact conductance between fuel and clad
ding. It inYolYes a heat pulse (supplied by the laser) and an Infra
red optical signal detector (lop of diagram) to monitor the energy 
transmitted through UO,-Zlrcaloy samples when in contact or 
separated by a small gap. The lnterfaclal thermal conductance 
can be determined from measurement of the thermal energy 
transmission characteristics and data on the thermal properties 
of the UO, and Zlrcaloy specimens used. 

Halden Reactor Tests 

Comprehensive data for verification of fuel per
formance computer codes are being obtained from 
two identical, instrumented six-rod test assemblies 
designed and constructed at Pacific Northwest 
Laboratories (PNL) and irradiated in the Halden 
Reactor in Norway. The assemblies carried instru
mentation to measure cladding elongation and fis
sion gas release as well as local fuel centerline 
temperature and rod power. The rods varied in gap 
size, fuel density and stability and fill-gas compo
sition. An area of continuing safety interest is the 
effect of these parameters on fuel temperature. 

Of particular interest is the transfer of heat 
across the fuel-cladding-gap, characterized by a gap 
conductance. The results of the irradiation experi
ments permit assessment of the gap conductance for 
each rod type. It is significant that all conductances 
inferred from this test were higher than values pre
dicted by NRC computer codes, a fact which veri
fies the conservatism of these codes. Another 
significant result was a pellet-cladding mechanical 

interaction for all rods (with ga'p sizes ranging from 
2 to 15 mils) after about 3000 MWD/MTU burn
up. This indicates fuel expansion and relocation 
in excess of code predictions-again confirming 
NRC licensing review conservatism. 

Gap Conductance Tests 

As part of the overall progtam to refine the un
derstanding of heat transfer in nuclear fuel rods, 
PNL applied a technique for measuring contact 
conductance to the fuel-cladding gap studies. This 
technique makes it possible to study the effects of 
temperature, gas pressure, gas composition, inter
facial contact pressure, gap separation, and surface 
morphology. 

As an example of the results obtained using the 
Modified Pulse Design technique, the Figure at left 
compares experimental gap conductance data with 
calculations based on an existing code (i.e., 
GAPCON-THERMAL-11) and calculations using 
theoretical models for estimating the temperature 
discontinuity at a surface. Results of all experi
ments to date indicate the models in fuel perform
ance codes now used in licensing review are 
conservative. 

Fuel Meltdown Studies 

15' 

In addition to fuel rod damage studies, NRC 
sponsors research on phenomena associated with 
hypothetical fuel meltdown accidents. This research 
was prompted by the Reactor Safety Study 
(NUREG 75/014) which noted that the only way to 
release large amounts of radioactivity from a 
nuclear reactor would be to melt the fuel. 

At Sandia Laboratories, the interaction between 
molten core materials and concrete is being inves
tigated. This interaction can significantly affect the 
time and mode of failure of the containment build
ing. In large-scale experiments, up to 200 kilograms 
of molten steel (about 1700 C) have been poured 
into concrete crucibles. In small-scale experiments, 
up to 15 kg of molten refractory oxides (about 
2800 C) have been generated via a thermite reaction 
with concrete crucibles. The principal parameters 
investigated include composition of the concrete; 
mass, temperature and composition of the molten 
material; and the geometry of the interfacial con
tact area. In addition to qualitative identification of 
phenomena by visual observations, quantitative 
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results are provided by instrumentation and post
test examination. An analytical model (INTER-I) 
of the melt/concrete interaction has been developed 
to help extend the range of the applicability of the 
experiments. 

Programs at Sandia and Argonne National Lab
oratory (ANL) address all aspects of steam explo
sions ranging from the contact of molten core 
materials with water to failure of containment by 
an explosion. The emphasis to date has been on 
determining the conditions under which steam 
explosions could be initiated. 

ANALYSIS DEVELOPMENT 
Computer code development, improvement and 

application have a high priority in the NRC re
search program, since computer codes form the 
basis of nearly all research methodologies em
ployed by NRC. Moreover, codes can be used to 
predict the course of postulated accidents and their 
potential consequences. 

The credibility of the codes in reactor safety as
sessment depends on how accurately they predict 
results of safety research experiments and on the 
validity of the experiments in simulating actual re
actor structures, systems, or components under 
postulated accident conditions. 

FLOOOABLE ARC MELTER FOR STEAM EXPLOSION STUDIES 

I 1.oa0Hara.W1. _"" ........ 

More than 150 small-scale experiments using actual reactor 
core materials hue been performed in this specially designed 
test chamber at Sandia Laboratory In New Mexico. Current re
sults demonstrate that explosions do not occur naturally when 
small masses (25 g) of LWR core materials contact water unless 
an external force is supplied. This force "triggers" an explosion 
by collapsing the insulating layer ofsteam between the hot and 
cold liquids. 

Improving Existing Codes 

RELAP-4. The RELAP-4 computer code, de
veloped for NRC at INEL, can be used to analyze 
thermal and hydraulic transients in light-water 
reactors and related systems. A major use is for 
analysis of reactor system behavior during hypo
thesized LOCAs. The "evaluation-model" version 
of the code provides a deliberately conservative 
analysis for use in licensing reviews. The "best
estimate" version provides an analysis of the 
realistic behavior of a reactor system. During the 
past year, work was completed on the best-estimate 
form of RELAP-4 (RELAP-4/MOD6 Version 2) 
for analyzing the response of a PWR to emergency 
core coolant. The results agreed well with experi
mental data obtained from LOFT, Semiscale, and 
FLECHT tests. 

COBRA-DF. Under NRC sponsorship, PNL is 
developing a code (COBRA-DF) to simulate 
transient thermal-hydraulic behavior in nuclear 
reactor cores and vessels. Current emphasis is on 
LOCA analysis capability for PWR systems 
equipped with upper head injection ECCS. Areas of 
significant effort include fuel rod top/bottom 
quench modeling, hydrodynamic modeling of 
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Results from a study of the quantitatiYe dilferences between 
best-estimate and evaluation-model analyses of a postulated loss
of-coolant accident In a pressurized water reactor are reflected In 
this chart. The analyses encompass an accident transient from the 
severance of a cold leg pipe to the beginning of core reflood. The 
evaluation-model analysis embodied basic requirements set forth 
in NRC regulations for reactor licensing analyses. The best-esti
mate analysis was based on mathematical models considered most 
representatiYe of reactor response to the postulated accident. The 
chart reflects a substantial margin of consenatism in the enlua
tion-model analysis. Maximum temperature of the cladding of the 
hottest fuel rod at the beginning of reflood was calculated to be 
approximately 650°C ( 1800°F) for the evaluation-model analysis 
and 1200°F for the best-estimate analysis. Although rupture of 
the cladding was predicted by the evaluation-model analysis, fuel 
rod deformation was not predicted by the best-estimate analysis. 



thermal nonequilibrium processes, relative motions 
of water and steam phases, and separate-effects 
studies of phenomena such as upper head mixing 
and draining. 

COBRA-OF is an extended version of COBRA 
and retains all the capabilities of the COBRA-IV 
code (See 1976 NRC Annual Report, page 178). 
In addition to thermal nonequilibrium and relative 
phase motion capabilities, COBRA-OF is con
structed so that complex geometries typical of 
reactor vessel internals can be accounted for 
through model inputs. 

Advanced Systems Codes for LOCA 

Development is continuing on two advanced 
systems codes for describing a hypothetical loss
of-coolant accident (LOCA). The present system 
code (RELAP-4) is known to be deficient since it 
cannot account for the effects of thermal non
equilibrium and unequal velocities of the steam 
and water phases. 

TRAC. The Transient Reactor Analysis Code 
(TRAC), developed at Los Alamos, is an advanced 
best-estimate computer program designed to pre
dict the thermal and hydraulic response of L WRs 
to LOG:As and other transients. TRAC will also be 
used to verify built-in safety margins and the effec
tiveness of engineered safety features designed to 
cope with abnormal conditions. The first production 
version of TRAC, completed in December 1977, 
and scheduled for public release in March, 1978, 
includes steady-state and transient analysis capa
bility for LOCAs in PWRs. The transient capabil
ity includes the blow-down, refill, and reflood stages 
of a LOCA. Subsequent versions will address 
LOCAs in BWRs, anticipated transients without 
scram, and reactivity-initiated accidents in both 
PWRs and BWRs. 

TRAC differs from other codes for LOCA anal
ysis in having more detailed geometrical models of 
reactor components and in its more complex and 
realistic models of two.phase fluid flow and heat 
transfer phenomena. TRAC incorporates' new 
methods being developed for the numerical calcu
lation of non equilibrium two-phase thermal
hydraulic processes in one, two, and three 
dimensions. 

TRAC is highly modular in structure, both by 
function and by system component, giving the user 
the capability to model a f ullscale PWR and most 
experimental facilities in which separate and inte
gral effects tests are being conducted. Thus, TRAC 
can be used to model tests ranging from blowdown 
of a single pipe to flow in complicated networks 
containing pipes, valves, steam generators, etc. 

The adYanced computer code "TRAC," used in analyzing hy
pothetical loss-of-coolant accidents, can model a Yariety of de
tailed reactor component geometries and the phenomena affecting 
them. This cell noding diagram shows one possible three-dimen
sional calculational mesh for a typical pressurized water reactor. 

As TRAC evolves, it is being applied to a broad 
range of reduced-scale water-reactor safety experi
ments. Comparisons of TRAC calculations with 
results of these experiments are providing verifica
tion of the thermal-hydraulic models used in the 
computer program. In a cooperative NRC reflood 
experimental program with Germany and Japan, 
TRAC is being used to analyze and synthesize the 
larger-scale upper plenum (Germany) and reactor 
core (Japan) experiments. Pre-test predictions of 
these experiments will be used to validate the treat
ment of multidimensional and scale effects in 
TRAC. 

In addition to TRAC, the LASL program in
cludes the development of several other advanced 
codes for the computation of thermal-hydraulic 
processes occurring in specific reactor components. 
The K-TIF code has successfully simulated labora
tory tests performed by Creare, Inc. and Battelle
Columbus Laboratories of ECC water injection 
into a PWR downcomer. The SOLA-FLX code 
has been developed for predicting the coupled fluid 
and structural dynamics of a PWR core support 
barrel following a postulated cold leg pipe break. 
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In addition, studies employing the advanced com
ponent codes K-FIX and SOLA-OF have provided 
new insights into two-phase flow processes. For 
example, comparisons of one- and two-dimensional 
computations of critical flows in nozzles have 
provided a rational basis for the use of break-flow 
multipliers in systems codes. These are crucial for 
the accurate prediction of PWR blowdown 
transients. 

In support of the TRAC development, NRC 
sponsors a small-scale experimental project at 
LASL. The project consists of two categories: fab
rication and execution of experiments and develop
ment of advanced instrumentation techniques. Two 
series of experiments are under way. The first in
volves the study of two-phase flow conditions in an 
"unwrapped" downcomer geometry. Initial down
comer experiments will use air and water. In later 
experiments, the air will be replaced by steam. The 
second series of experiments involves quantification 
of the rate of water entrainment or de-entrainment 
from structure into a steam flow stream in the 
plenum region of a PWR vessel during a LOCA. 

The latter experiments will also provide a test
bed for development of several different diagnostic 
techniques. Specifically, a system is being developed 
to measure the velocity and flow directions of the 
water droplets in steam mixtures. The system uses 
a Storz lens (a slender, rod-shaped lens) that per
mits internal viewing of two-phase flow experi
ments. The tens is coupled to a tow tight level video 
(TV) system whose signals will be processed to 
provide a digital output describing the flow field. 
Other work on developing advanced diagnostics 
techniques involves the use of hot film anemometry 
to measure droplet impingement rates and allow 
inference of droplet velocities. Hot film anemom-

Unwrapped Downcomer Experiment 

( Hot Leg :1mulotor 
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Countercurrent air-water flow Is being lnnstigated in a 2 X 3 
foot transparent slab simulation or an unwrapped downcomer (the 
"unwrapped downcomer" is a simulation or the cylindrical down
comer or a reactor In which the "cylinder" has been opened and 
flattened Into a slab). Water ls injected in three cold-leg nozzles 
at the top and air comes up from the bottom. The mixture then 
leaTes the "broken" cold-leg. The resulting flow patterns can thus 
beobsened. 

This figure shows a comparison be
tween the mass flow rate or coolant 
through the broken cold leg during a 
Semiscale Isothermal blowdown test 
and estimates made using the TRAC 
computer code. Uncertainty error bands 
for TRAC results (due to Initial condi
tion and modeling uncertainties) are 
estimated to be or the same magnitude 
as the measurement uncertainties shown 
here. 



eters will be used in both downcomer and de
entrainment experiments. 

THOR. Brookhaven National Laboratory 
(BNL) is developing THOR, a fast-running LOCA 
c_ode based predominantly on one-dimensional, 
nonequilibrium flow with unequal steam and water 
phase velocities. Increased computing efficiency is 
achieved by employing global flow and component 
descriptions where these are sufficiently accurate 
and by employing detailed, time-consuming calcu
lations only where necessary (near the pipe break, 
for example). Additional features of the THOR 
code are its separate treatment of individual flow 
and heat transfer regimes and tracking offlow 
regime interfaces, such as water levels. Modeling 
techniques have been successfully demonstrated. 
The THOR code development is supported by 
fundamental experimental research at BNL, by 
the integral systems tests and the separate effects 
tests, described previously. 

In addition, a medium pressure (1.0 MPa or 150 
psi), high flow rate (0.013 cubic meter per second 
or 200 gpm) steam-water test facility is under con
struction at BNL to measure the actual rate of 
vapor generation during rapid depressurization or 
flashing. The experimental results will be used in 
developing a phenomenological correlation for the 
non equilibrium rate of vapor generation during 
flashing flows, which can, in turn, be used to calcu
late the discharge flow rates during a hypothetical 
LOCA. 

In the instrumentation area, two different types 
of local probes (optical and radio frequency) have 
been devel9ped to measure the local void fraction 
and phase velocities. Both are being evaluated for 
application in the two-phase flow systems. 

In addition to the experimental and instrumenta
tion development efforts, constitutive relations for 
nonequilibrium phase change rates are being devel
oped. A new phenomenological correlation for 
phase-change rate in dispersed-droplet post-dryout 
regimes has already been developed and published. 

Fuel Behavior Codes 

The fuel behavior information obtained from the 
experimental programs discussed earlier in this 
section provides the basis for development and veri
fication of the NRC-sponsored computer codes 
FRAP-Sand FRAP-T (Fuel Rod Analysis Pro
gram-Steady State and Transient). This effort in
volves concurrent work on the codes and on the 
correlations for material properties that are used 
by both codes. The codes involve more than 40 im
portant parameters in more than 20 key models 

that describe aspects of the fuel and fuel rod behav
ior. Each code is updated yearly and published with 
documentation including a description of the ana
lytical models and user instructions, a description 
of the related materials properties models, and a 
description of the code verification which includes 
comparisons of predictions with available data. 
During fiscal year l 977, FRAP-S2 and FRAP-T3 
were sent to the Argonne Code Center. 

Advanced Containment Code 

16 

INEL is developing a multidimensional com
puter code (called BEACON) for analysis of the 
physical conditions within containment systems 
during postulated accidents. The code uses ad
vanced numerical and modeling techniques that will 
be applicable to both PWR and BWR containment 
systems. BEACON/MODI, the initial version of 
the code, was completed and checked out. This ver
sion has an improved equation-of-state for water 
and air mixtures and a capability to couple a net
work of one- and two-dimensional computational 
regions. An interphase mass and energy transport 
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This figure shows the results of a checkout analysis using the 
BEACON Code (Mod 2) to simulate a water jet which Is flashing 
to. st~m as It Impacts on a flat plate. The calculated pressure dis
tnbuhon on the plate compares well with the experimental data. 

model and an advanced numerical scheme with 
related improvements were incorporated into a 
second version of the code (BEACON/MOD2). 

METALLURGY AND MATERIALS 

Protection of the public is assured by maintain
ing the integrity of the primary system (vessels, 
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components and piping) in nuclear power reactors. 
Primary system integrity is governed by the proper
ties of the materials, including their response to the 
nuclear environment, and the size and orientation 
offlaws that may exist. NRC research activities in 
these areas during 1977 are discussed below. 

Structural Integrity of Pressure Vessels 

The major objective of the NRC-sponsored 
Heavy Section Steel Technology Program is to 
develop analytical methods for accurately predict
ing the margin of safety against fracture of large 
nuclear reactor pressure vessels. The capability of 
these vessels to perform satisfactorily under over
load conditions, even though large flaws may be 
present, has been repeatedly demonstrated in tests. 

During 1977 the tenth in a series of pressuriza
tion tests of deliberately flawed six-inch thick steel 

At the Thermal Shock Test Facility at Oak Ridge National 
Laboratory, six-inch-thick cylinders of reactor pressure vessel 
steel, initially heated to SS0°F, have been subjected to the thermal 
shock of an alcohol-water mixture at-10°F flowing through the 
cylinder. Many thermal-hydraulic tests hue been performed, in
cluding four tests on vessels containing cracks purposely placed 
in the Inner walls. These experiments have shown that linear elas
tic fracture mechanics (an analysis technique) can be used to 
properly characterize this kind of thermal shock. 

WARM PRESTRESS EFFECT 
DURING THERMAL SHOCK 

ACTUAL FRACTURE 

I 

200"F 400"F 
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Injection of emergency core cooling waler during a loss-of
coolant accident causes thermal stresses in the vessel wall (path 
beginning at lower right). Fracture Is normally projected when the 
vessel stress and fracture stress levels coincide. An experimental 
investigation conducted by the Naval Research Laboratory has 
shown that the peak stress value attained by the vessel results In a 
warm preslress effect that precludes failure at lower stresses (lat
er in time) when the vessel stress exceeds the fracture stress of the 
virgin material. II has been concluded from these studies that the 
warm prestress effect, while not preventing the extension of shal
low cracks, can preclude complete crack penetration of the wall. 

pressure vessels was performed at ORNL. Vessels 
made of typical forging and plate materials were 
subjected to pressures two to three times the design 
pressure before leakage occurred. In each case, the 
flaws, some of which extended nearly through the 
wall, did not impair the ability of the vessels to ac
cept higher than design pressures. The third test of 
one vessel demonstrated that a weld repair has the 
same capability to endure defects as the parent 
metal of the vessel wall at its highest toughness 
capability at operating temperature. The weld re
pair was made in accordance with the recommenda
tions of the American Society of Mechanical Engi
neers (ASME) Code, which takes into consideration 
the constraint and restrictions that would exist if a 
vessel had been in operation and a repair was 
deemed necessary. After the simulated repair was 
accomplished, a large flaw was then placed in the 
repair region and the vessel was again tested. More 
than the design pressure was required before leak
age occured. 

A hot reactor pressure vessel abnormally stressed 
by the cold emergency cooling water injected dur-



ing a postulated LOCA could produce a thermal 
shock that might cause existing small flaws on the 
inside surface of the vessel to grow. Four experi
ments have been performed to simulate such condi
tions in cylindrical steel specimens 21 inches in di
ameter with six-inch-thick walls. The predicted be
havior of flaws in the specimens has been con
firmed, thus validating the analytical methods used 
to evaluate the behavior of reactor vessels under 
similar hypothetical accident conditi~ns. These 
tests, and complementary work performed by 
others, indicate that such cracking may be self-lim
iting to a fraction of the wall thickness. Additional 
experiments to verify this are being concluded. 

An experimental program is being conducted at 
the Naval Research Laboratory to establish warm 
prestress, a phenomenon that can inhibit crack ex
tension by elevating the fracture toughness of the 
vessel material. While extension of shallow flaws 
cannot be precluded, deep flaws can be limited to 
less than one-third of the vessel wall thickness. 
Thus, warm prestress can be a key element upon 
which to base the assurance of vessel integrity dur
ing a LOCA. 

Fracture Toughness 

Reactor pressure vessels can have large flaws and 
still sustain overloading because of the high frac
ture resistance of the materials of construction. Be
cause bombardment by high energy neutrons 
reduces fracture resistance, a major effort is being 
made to quantify the effects of irradiation on press
ure vessel steels, using specimens up to four inches 
thick. Several series of irradiation of large speci
mens have been performed, including specimens 
made from vessel materials known to have a 
reduced fracture toughness. The methodology to 
test such materials is being developed. 

Design Criteria for Piping and Nozzles 

NRC research at ORNL on the structural behav
ior of piping system components and nozzles in 
water reactor pressure vessels is aimed at evaluat
ing the margins of safety in current criteria, codes 
and standards, and at developing any needed revi
sions to the rules. NRC activities are coordinated 
with other safety-related piping and pressure vessel 
research through the Pressure Vessel Research 
Committee of the Welding Research Council and 
the ASME Boiler and Pressure Vessel Code com
mittees. (See Chapter 10 for a discussion of the 

relationship between the NRC and industry com
mittees.) 
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During 1977 computer programs were developed 
and validated for detailed stress analysis of cylin
drical reactor pressure vessels with isolated nozzles 
and with two and three closely spaced nozzles. The 
programs will be used in 1978 to analyze pressure 
vessels over the range of dimensional and loading 
parameters permitted by the current design rules. 
Results will then be compared with established 
criteria and stress limits to evaluate existing 
margins of safety. Preliminary results from studies 
on vessels with isolated nozzles indicate that the 
maximum stress index (a measure of the stress in 
the nozzle relative to the nominal stress in the 
vessel) is conservative for a range of geometries 
which includes most reactor vessel nozzles. 

Piping system component studies included exam
ination of the ASME Code rules for the design of 
flanged piping joints and the development of a com
plete set of revised rules which provide better assur
ance against the use of marginal flange designs in 
the more critical reactor plant piping. The new 
rules, which have been adopted into the ASME 
Code, are also much simpler to use than the older 
rules. ORNL has also completed a study of dimen
sions of standard manufactured piping products 
including elbows, tees, reducers, and caps; and the 
development of a supplementary standard which 
provides for better dimensional and geometric 
shape controls and more definitive proof-test re
quirements. This supplementary standard is being 
incorporated into a new standard by the Manufac
turer's Standardization Society. 

Crack Arrest 

A rapidly growing crack can be arrested if it 
encounters tougher material. Conventional meas
urements of fracture resistance are not capable of 
characterizing this phenomenon. For this reason, 
Battelle-Columbus Laboratories has been develop
ing methods of measuring the material property 
associated with crack arrest. During the past year, 
test procedures were developed to the point that 
they have been submitted to the American Society 
for Testing Materials (ASTM) for consideration as 
a standard practice. At the same time, a crack
arrest data base for reactor pressure vessel steel 
and weldments is being generated. 

Future plans call for testing of irradiated steels 
and using the theory of crack arrest to analyze the 
results of thermal shock experiments. This effort is 
supported by dynamic photoelasticity studies at the 
University of Maryland. 
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Radiation Embrittlement 

Currently, NRC regulations and the ASME 
Code (Section III) require reactor vessel steels to 
maintain a minimum fracture toughness through
out the vessel lifetime. This requirement poses no 
particular problem for new reactor vessel construc
tion; however, for certain older vessels which did 
not have the benefit of present technology, a com
bination of metallurgical and nuclear factors may 
prevent them from meeting this requirement after 
some years of service. The problem stems from the 
fact that nuclear radiation progressively reduces 
the fracture resistance of pressure vessel steels. 
Under NRC sponsorship, the Naval Research Lab
oratory (NRL) is conducting systematic investiga
tions of the merits of heat treatment (annealing) 
to reduce radiation embrittlement in these older 
reactor vessels. 

Heat treatment to reduce radiation effects is one 
option proposed in the event that fracture resist
ance approaches the minimum value allowed by the 
Code. Preliminary tests show this method to be 
promising. In anticipation that this option may be 
exercised, NRL is developing detailed data on 
vessel steel annealing and reirradiation behavior. 
Because heat treatment may be necessary more 
than once during the vessel lifetime, cyclic irradia
tion-annealing behavior is being investigated. The 
insights into steel performance gained from these 
investigations should help NRC in future decisions 
on the method's applicability in individual cases. 

Crack Growth 

Reliability projections for nuclear pressure ves
sels depend on the accuracy of predicting the course .. 
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of cyclic crack propagation under service condi
tions. At NRL and under the HSST Program, 
specimens of reactor vessel material are cyclically 
loaded in high pressure chambers (autoclaves) to 
simulate the reactor environment; irradiated as well 
as unirradiated materials are being investigated. 
The observed crack growth rate is characterized as 
a function of the various loading conditions, tem
peratures and water chemistry to which the vessel 
is subjected during its lifetime. It has been demon
strated that the water environment can accelerate 
the cyclic crack growth rate in comparison to the 
rate in an air environment. This program is being 
coordinated with similar studies by the Electrical 
Power Research Institute and laboratories in 
Europe and Japan. The data being generated will 
form the basis for Code rules to be used by the ven
dors as well as NRC to define conservative esti
mates for crack extension during the plant life
times. 

Acoustic Emission 

Acoustic emission is a key technique in the non
destructive detection offlaws in solid materials. 
Elastic waves are generated in a solid as a flaw 
grows. In the acoustic emission technique th~se 
waves are sensed and used to detect and locate flaws 
in pressure vessels (nuclear and non-nuclear) during 
hydrostatic testing. Even greater benefits might be 
realized if the technique were used for continuous 
monitoring to detect growing flaws in the pressure 
boundaries of operating nuclear reactors. To 
achieve the benefits of continuous monitoring, how
ever, requires additional developments in (I) the 
capability to evaluate the significance of a flaw 
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Schematic illustration of the detri-
mental effect of nuclear radiation on 
unimproTed reactor Tessel steels, and of 
the potential of post·lrradiation heat 
treatment for recoyery of radiation em
brittlement. Federal regulations and the 
ASME Code currently require that all 
reactor yessels exhibit a minimum leYel 
of fracture resistance oyer the nssel 
lifetime. In anticipation of future needs, 
the NaYal Research Laboratory, under 
NRC contract, Is inYestigating the heat 
treatment method across a range ofir
radiation/reirradiation conditions for 
steel plates and welds. 
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This Illustration diagrams an example of the relationship between acoustic emissions and flawed 
•essel walls, used as a denlopment concept for the insenice monitoring of nuclear pressure •essels. Based on 
the facts that a pressure vessel with a growing flaw produces acoustic signals, and that advanced instrument 
systems can detect and analyze acoustic signals, Pacific Northwest Laboratories, Richland, Washington, is 
seeking to determine which emission parameters (boxes under "current development") correlate best with 
flaw growth. Fracture mechanics techniques are used to study the correlations. In work to date, four of the 
fin paraments shown-wan form, amplitude, rise time and energy-show indications of desired correlations 
in laboratory specimens. The results from this PNL program are closely integrated with those of the Heavy 
Section Steel Technology program at Oak Ridge National Laboratory. 

from the acoustic emission signals, (2) the capabil
ity to distinguish different flaws, and (3) the capa
bility to distinguish between signals from innocuous 
sources and those from material degradation 
sources. 

When the acoustic emission parameters most 
directly correlated to flaw growth and flaw /noise 
signatures have been identified, this information 
will then be translated into a form directly usable in 
the field for evaluating flaws. This may take the 
form of a computer program algorithm which will 
automatically analyze incoming acoustic emission 
data from a reactor vessel monitoring system and 
indicate the significance of the flaw producing the 
acoustic signals. 

Steam Generator Tube Integrity 

Late in 1976, NRC initiated a program at PNL 
to: ( l) conduct burst and collapse tests on baseline 
and artificially flawed tubes representative of those 
presently installed in PWR steam generators, and 
(2) develop criteria for establishing the margins to 
failure of tubes in which flaws are found during 
inservice inspections. 

The following steps are being taken in this pro
gram: 

(1) Tubing typical of that being installed in 
PWR steam generators is being acquired. 

(2) A large number of defect geometries are 
being studied, including approximately 315 
burst specimens and 160 collapse specimens 
representing at least 50 different defects in 
four different sizes of tubing. 

(3) The defects are precision-machined and 
their dimensions measured from cast replicas. 

(4) The machined defects are examined with the 
presently eddy-current testing technique. 

(5) The tubing specimens are burst- and collapse
tested in temperature and water chemistry 
environments simulating that found in actual 
PWR steam generator service. 

Throughout the program, data such as baseline 
tubing ovality and material strength is carefully 
recorded. This record, together with the defect 
geometry (from the replication technique), the eddy 
current test readings, the burst (or collapse) pres
sure, and the resultant geometry of the burst (or 
collapse) tubes, provides the basic information for 
judging the margin of safety of tubes found, during 
a typical inservice inspection, to have defects. The . 
data developed during the eddy current test inspec
tions in conjunction with the well-defined geome
tries of the defects being inspected should clarify 
the efficacy of the present in-service inspection 
techniques in accurately defining the type and 
geometry of defects in PWR steam generator 
tubing. 
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Substantial progress was made in this program 
during 1977. Burst testing is well along, and the 
data developed are being analyzed. Results show 
that the tubing maintains considerable strength, 
even in the presence of rather severe defects. For 
instance, a tube with a '1.z-inch long slot that pene
trated through 87 percent of the wall of the tube still 
had a margin-to-failure of 4.4 times the operating 
pressure of a steam generator. 

This portable electrochemical cell has been designed, con
structed and successfully tested on a welded section of stainless 
steel pipe by General Electric at San Jose, California. The proto

. type cell has only been used with the laboratory polarization 
equipment shown. Because the equipment is not suitable for rou
tine shop or field application, a portable polarization unit is being 
designed for use with the cell. 

Detection of Sensitization 

An electrochemical method has been developed 
to allow predictions of susceptibility to steam cor
rosion cracking in the BWR environment in therm
ally treated and welded stainless steel. The method 
is rapid and nondestructive. Measurements on 
thermally treated and as-welded stainless steel 
piping material indicated good correlation with 
laboratory stress corrosion cracking tests. 

Under the NRC program, the General Electric 
Company is developing a portable electrochemical 
cell for use in shop-fabricated and field-constructed 
welded pipes and other components. The unit would 
also have application for welded pipes in existing 
plants. By comparing the measurements produced 
by the portable cell with laboratory data on stress 
corrosion cracking tests of material with similar 
levels of sensitization, welded pipes or other com
ponents with a high potential for stress corrosion 

cracking may be identified prior to putting them 
into service. 

A small portable electrochemical cell has been 
designed, constructed and successfully tested on a 
welded section of stainless steel pipe. The prototype 
cell has been used with laboratory polarization 
equipment. Because the polarization equipment is 
not suitable for routine shop or field application, a 
portable polarization unit is being designed for use 
with the electrochemical cell. 

SITE SAFETY STUDIES 

The main purposes of NRC's Site Safety Re
search Program are to improve the agency's ability 
to estimate reliably the potential effects of earth
quakes, tornadoes and floods and describe their 
distribution in time and space; to verify engineering 
methods used to mitigate the effects of severe 
natural phenomena; to determine margins of 
safety; and to assess alternative concepts of nuclear 
facility siting, such as underground and floating 
plants. The program is closely coordinated with 
related programs in other Federal agencies (USGS, 
NOAA, NSF, DOE) and other organizations (New 
York State, EPRI). 

The program has four sub-elements: (1) Geology 
and Seismology, (2) Meteorology and Hydrology, 
(3) Civil Engineering and (4) Siting Concepts. 

Geology and Seismology 

The geology and seismology research program 
consists of projects concentrating on regional 
studies of areas in the Eastern U.S. where large 
earthquakes have occurred, and on the distribution 
of faulting and earthquakes in areas of potential 
siting interest in the western United States. Studies 
of faulting processes and confirmat10n of acceptable 
methodologies for dating movements on faults are 
also included; as are investigations of experimental 
methods in earthquake prediction. 

During the past year, maps showing the classifi
cation of known geologic faults according to how 
recently they have moved were completed for the 
California coastal zone from north of Los Angeles 
to Pt. Arena. (A similar map showing the region 
south to the Mexican Border was published previ
ously.) Also, investigations were completed in an 
apparently aseismic block in the Eastern Mojave 
Desert. A seismic monitoring network, maintained 
for three years, will be continued by the U.S. Geo
logical Survey. A study on dating fault-movement 



On the left side of the geologic fault 
shown in the photograph there are se.
eral buried soil horizons which were 
formed during the same time as the sin
gle soil horizon to the right of the fault. 
Each of the multiple soil horizons was 
formed during a period of deposition 
and stability between monments on the 
fault. The number of buried soils indi
cates the minimum number of earth
quakes that occurred on the fault during 
the time of the soil formation, which can 
be estimated by geochemical dating 
methods. From this study the approxi
mate recurrence rate of earthquakes on 
this fault can be determined. The area 
shown is near Albuquerque, New Mex
ico. Similar soils occur onr a wide area 
of the semiarid western and mid western 
states. 

intervals by use of stratigraphy of calcareous soils 
was completed. In the area of the Charleston, S.C., 
earthquake epicenter, a 4,000-feet-deep test hole 
penetrated the coastal plain sediments and bot
tomed in sedimentary rocks below basalt which 
apparently were deposited in a now-buried Triassic
Jurassic basin. The possibility that the large earth
quake of 1876 was associated with faults in this 
basin will be investigated further. Investigations 
were increased on the geology and seismology of 
areas in the eastern U.S. where large earthquakes 
occurred in the past. More than 135 regional net
work seismic stations are in operation to monitor 
earthquake activity. An overview of the earth
crustal and geodynamic features of the central mid
continent region was published. 

Meteorology and Hydrology 

Research in meteorology and hydrology is con
cerned with improving NRC's ability to predict the 
effects of severe events on nuclear facilities, in 
addition to obtaining a better understanding of the 
behavior of specific components of facilities during 
normal conditions. Research in flooding and similar 
events is aimed at quantifying the important par
ameters for use in models that will enable water 
levels to be calculated. Studies in heat dissipation 
are directed toward establishing ultimate heat-sink 
performance criteria. Research on severe weather 
is aimed at the quantification of the characteristics 
and regionalization of maximum parameters asso
ciated with severe weather phenomena, especially 
tornadoes and lightning. Research in atmospheric 
turbulence involves the acquisition and analysis of 

high quality data in order to evaluate models that 
describe diffusion conditions of topography, build
ings,and thermal stability. 
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Three monitoring stations have been installed in 
the Atlantic Ocean off the coast of Florida to permit 
measurements of hurricane surge and wave height. 
An analysis of the historical hurricane data record 
has beer\ completed; a report will be issued in fiscal 

~--.. 
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An instrumented raft ls made ready for deployment at pond 
center at a geothermal site in southern Idaho. It is used to meas
ure humidity, temperature, wind speed and direction, and net 
thermal radiation directly onr the water. This measurement pro
gram has been accomplished on a geothermal retention basin 
considered as an analog to an ultimate heat sink. The relathely 
small pond was monitored during a two-week period in April-May 
1977 to establish thermal exchange to the atmosphere as Influ
enced by the late spring weather. The data display heat transfer 
by the mechanisms of convection, conduction, and thermal radia
tion for water at temperatures as high as S0°C. A data volume 
will be prepared and will include the data from this first measure
ment program on a cooling pond analog. 
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year 1978 that describes an approach to evaluating 
the probable maximum hurricanes that could affect 
the Gulf and East Coast. 

Upgrading of the historical tornado data record 
to include intensity ratings has been completed and 
is available on computer tapes. Independently, 
tornado data for each 250 square miles of the 
United States have been compiled for hazard pro
bability assessments. Photogrammetric and doppler 
radar data continue to provide insights into the 
tornado vortex structure. 

Wind tunnel tests have been completed to model 
the effects of power plant buildings perturbing the 
mean atmospheric flow and dispersion. A compre
hensive evaluation of past diffusion field experi
ments is nearing completion; the final report is 
expected early in 1978. 

Civil Engineering 

Research in civil engineering is directed toward 
improving NRC assessment capability in those de
sign procedures used to assure the adequate sup
port of plant structures, systems and components 
at the site. Improving this capability requires an 
understanding of the influence of soil properties and 
stratigraphy on available strong motion accelero
grams. Such records are used to estimate seismic 
motions for design purposes. During the year static 
and dynamic tests were completed on experimental 
test specimens represen'ting reinforced concrete 
wall sections. Test conditions are intended to repre
sent the simultaneous loading imposed on a con
tainment wall by internal pressure (as from a 
LOCA) and a maximum design earthquake. Soil 
conditions at many additional accelerograph sta
tion sites were determined through field and labora
tory tests; reports describing these are completed 
and ready for publication. 

Siting Concepts 

The siting concepts studies will provide informa
tion which may be used in evaluations of the safety, 
practicality, and costs of alternative siting con
cepts, such as underground and floating plants. A 
current effort is analysis of plant costs as a function 
of earthquake intensity. During the year a prelimi
nary study was completed on the potential benefits 
and penalties of underground siting of nuclear 
power plants. This study indicated that the ex
pected benefits of underground siting alone, in 
terms of improved safety, do not appear to offset 
the penalties. A foil ow-on study suggested that the 

principal expected safety benefits might be realized 
through application to surface plants of simpler and 
possibly less costly concepts, such as controlled 
venting and filtration of the containment atmos
phere during severe accident conditions. 

RESEARCH SUPPORT 

The activities in research support encompass 
research related to reactor operational safety (fire 
protection, qualification testing, human engineer
ing, noise diagnostics) as well as a number of 
programs which supply basic information to sup
port NRC regulatory efforts. 

Fire Protection Research 

Experiments conducted at Sandia Laboratories 
have provided data related to fire propagation 
among cable trays. These tests were a part of a 
longer term program to evaluate separation dis
tances, effectiveness of conduits, fire barriers, pene
trations, and fire retardant coatings in preventing 
fire propagation similar to that observed in the 
Browns Ferry fire. (The Browns Ferry fire is dis
cussed in the 1975 NRC Annual Report, pages 92-
94, and in the 1976 NRC Annual Report, pages 26 
and 185.) 

During this past year the fire propagation tests 
conducted at Sandia involved two different fire 
situations. Both were performed with a stacked 
cable tray configuration which simulated vertical 
and horizontal separation of safety divisions. In 
the first situation, fire was generated by an overcur
rent in the bottom tray of an eight-tray stack. It 
burned the cables in that tray, but the fire did not 
spread to other trays in the stack. The results pro
vide general confirmation of requirements currently 
contained in NRC Regulatory Guide 1.120, "Fire 
Protection Guidelines for Nuclear Power Plants." 
A second test evaluated the consequences of an ex
posure fire (supported by a fuel source other than 
the cables) which results in a "fully developed" fire 
in one cable tray. Small-scale tests indicated that 
such a cable fire could be generated by exposing 
the tray to flame from standardized gas burners for 
a five-minute period. When a fully developed fire 
was produced in the bottom tray of the stacked 
array, the fire spread to all trays in that division and 
to the division above, but not to a division sepa
rated horizontally. 

The Sandia tests showed that existing separation 
and fire retardancy standards for redundant safety 
cables are not sufficient, by themselves, to protect 
against fires. They confirmed the need for the pres-



ent NRC licensing requirement to provide addi
tional measures to protect against disabling of vital 
systems in the event of such fires. These measures 
include fire barriers between cable trays, fire detec
tion systems, and systems such as sprinklers to ex
tinguish fires. 

Stacked cable trays are tested at Sandia Laboratories, New 
Mexico, to assess the degree of protection afforded by the nrtlcal 
and horizontal separation of safety dMsions. The cable tray at 
the nry top of the photo represents the nrtical safety dMsion 
separation being tested. 

Qualification Testing and Evaluation 

Results obtained in the Quality Testing and Eval
uation Program will provide insights into the be
havior of certain electrical and mechanical compo
nents located inside the containment which might 
be exposed to the LOCA environment. The initial 
question in this program was whether there is any 
difference between the effect upon components 
created by the simultaneous application of the 
LOCA environmental factors (as would be the case 
in reality) and the effect of the sequential applica
tion of several environmental factors (as is done in 
most qualification testing). 
· Studies of the post-LOCA radiation source in

volve determination of the energy and particle spec
trum versus time. Basic studies have revealed that 

beta radiation contributes a significant fraction of 
the energy and that the spectrum "hardens" (h_igh 
energy component increased relative to low energy 
component) with time. This information, applied 
to energy deposition versus penetration depth cal
culations, allows evaluation of the adequacy of 
laboratory sources in simulating the LOCA radia
tion environment. 

Aging factors have been combined into a con
ceptual model which, when verified, should make it 
possible to predict the differences in response be
tween aged and unaged materials. Efforts to locate 
and obtain specimens of naturally aged polymer 
materials (cable insulation) are underway. Com
parison of these naturally aged specimens to arti
ficially aged samples of the same materials will 
allow verification of the conceptual model. 
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Tests of components to determine differences in 
the results produced by simultaneous versus se
quential exposures yielded mixed results. The 
tests-involving exposures of connectors, cables, 
cable splices and containment coatings to heat, 
chemical spray, humidity and radiation-reveal 
that there is significantly more visible damage 
caused by simultaneous exposure, but that the abil
ity of components exposed either way to function is 
quite similar. 

Results also showed that certain electrical cable 
connectors failed under conditions that might occur 
in a loss-of-coolant accident. On the basis of those 
test results and results of the cable fire tests de
scribed above, the Union of Concerned Scientists 
(UCS) on November 4, 1977, filed a "Petition for 
Emergency and Remedial Action" with the NRC. 
The petition, alleging that the tests showed the 
NRC's safety criteria to be deficient, requested that 
all licensing, construction, and operation of nuclear 
power plants cease until such deficiences had been 
corrected. The NRC staff conducted a preliminary 
analysis of the petition and issued a press release on 
November 5 stating that the requested action was 
not warranted. The Commission requested a full 
staff analysis of any matters of safety significance 
raised by the petition. On the basis of the staff's re
port, which was presented to the Commission on 
November 11, the Commission concluded that 
there was no need for the immediate actions re
quested by UCS. However, the Commission re
quested the staff to complete its preliminary survey 
of the use of electrical connectors in operating reac
tors and to prepare a written report of that survey. 
Information received from some 65 plants was be
ing analyzed at the close of the report period for the 
annual report. 

Human Engineering 
NRC conducts human engineering research to 

reduce the potential for human error. A Human 
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Engineering Research Review Group has been 
formed to coordinate the various related human en
gineering activities within NRC. A program has 
been started at the INEL System Safety Develop
ment Center to (1) review and analyze the NRC 
Licensee Event Reports and recommend research 
on methodology in those areas where significant 
human errors occur, and (2) prepare a plan for 
applying the "critical incident" technique, "acci
dent investigation" technique and other human
factor investigative techniques to inspection proce
dures at operating power reactors. 

Noise Diagnostics 

Experimental and analytical studies are being 
made of the effectiveness of reactor "noise" analy
sis techniques for detecting and diagnosing safety
related anomalies in commercial nuclear power 
stations. Reactor "noise" refers to the random 
fluctuations of sensor signals that result from vari
ous processes in the reactor. The fluctuating signals 
provide information ("signatures") about the dy
namic performance of the power plant without dis
turbing its operation. These then can be used to 
analyze the "health" of the plant, including analy
sis offlow-induced vibrations, reactor stability 
monitoring, and timely detection ofloose parts and 
similar anomalies. 

Accomplishments of this program in 1977 
include:(/) analyzing neutron noise signatures 
obtained from the Browns Ferry Nuclear Plant to 
assess their value for monitoring reactor stability 
and detecting flow-induced vibrations; (2) develop
ing a methodology for predicting the response of in
core neutron detectors to various postulated safety
related malfunctions; and (3) completing an assess
ment of utility company capabilities and experience 
with loose-parts monitoring systems in their nu
clear generating stations and recommending means 
by which the value and reliability of these surveil
lance systems might be increased. 

Nuclear Safety Information Center 

The Nuclear Safety Information Center 
(NSIC) at Oak Ridge, now in its fourteenth year of 
operation, is concerned with information on all 
aspects of nuclear facility safety. Its function is to 
gather all published information pertaining to nu
clear safety, and to repackage this information to 
serve the needs of the nuclear safety community. 
Incoming literature is listed in the NSIC computer
ized data file, which now has over 125,000 items. 

Over 11,000 accessions were added to the Center's 
computer file during the past year. In addition to 
several reports in preparation, fourteen reports 
with the ORNL/NUREG/NSIC designation were 
published, and may be. obtained from the National 
Technical Information Services, Springfield, Vir
ginia. The NSIC staff answered over 1000 informa
tion requests and consulted with o~er 130 vistors in 
1977. The selective dissemination of information 
program continues to be an effective means of dis
seminating information, and over 370 members of 
the nuclear community now receive this biweekly 
abstract service. The Center also publishes a bi
monthly technical progress review, Nuclear Safety, 
which is now in its eighteenth year. 

Faculty Institute on Reactor Safety 

Under NRC sponsorship, the Argonne National 
Laboratory Center for Educational Affairs has 
developed a series of annual institutes on nuclear 
reactor safety addressed to the academic commun
ity. The activity is intended to develop university 
curriculum material pertinent to reactor safety. 
Each institute is five days long and consists oflec
tures, organized discussions, and workshop sessions 
presented by speakers from industry, government, 
and academe. Printed collections of lecture notes 
and bibliographies are prepared to serve as basic 
sources for university course development. 

The first institute, devoted to light water reactor 
safety, was held December 13-17, 1976. The prin
cipal emphasis was LOCA/ECCS research but 
attention was directed to fuels, materials, and 
probabilistic risk analysis as well. It was attended 
by 24 faculty members representing 24 institutions. 
About 500 pages of lectures and notes resulted 
from the presentation, a copy of which was sent to 
U.S. university nuclear engineering departments. 
Copies were also filed in the NRC Public Docu
ment Room (Washington, D.C.). 

Computer Code Software Exchange and 
Information Center 

The Argonne National Laboratory Code Center 
serves as the software exchange and information 
center for computer programs developed under 
NRC sponsorship. In this role, the Center collects, 
tests, and maintains a library of software packages 
for distribution to contractors, other government 
agencies, and commercial and industrial establish
ments. 



Advanced Reactor Safety 
Research 

The overall objective ofNRC's Advanced Reac
tor Safety Research program is to achieve an inde
pendent capability for safety assessment and for the 
development oflicensing standards for the 
advanced reactor concepts to be selected by the 
DOE. The immediate objective is to develop and 
verify a family of safety codes that will apply to 
such concepts. 

FAST REACTORS 

In a fast breeder reactor (FBR), the neutrons 
emitted in the fissioning of a nucleus cause fission
ing of other nuclei in a controlled process. This pro
cess requires a higher fuel enrichment than in cur
rent commercial reactors, and results in the non-fis
sile part of the uranium (U-238) being converted 
into fissile plutonium which can be used as fuel. 
More plutonium is made in a breeder than fissile 
material is used, so there is a net excess of pluto
nium. A similar cycle has been studied to convert 
non-fissile thorium to fissile U-233. 

The major safety concerns related to the com
mercial light water reactor (LWR) differ from 
those of an FBR in that removal of coolant or 
movement off uel tends to slow down the neutron 
reaction in the L WR, whereas the reverse may be 
true in an FBR. On the other hand, because an 
L WR operates at high pressure, a leak may lead to 
a rapid loss of coolant and a requirement for emer
gency core cooling, while in an FBR, which oper
ates at low pressure, the safety systems may con
tinue to cool the core. 

NRC's fast reactor program of generic safety 
research is divided into five programs: Analysis, 
Safety Test, Aerosol Release and Transport, Ma
terial Interactions and Systems Integrity. (The 
general scope of each of these areas is described on 
page 186 of the 1976 NRC Annual Report.) The 
five areas are discussed below. 

Analysis Programs 

The continuing effort to develop necessary com
puter codes and mathematical models consists 
mainly of work performed at Argonne National 
Laboratory, Los Alamos Scientific Laboratory, 
and Brookhaven National Laboratory. 

A technician loads mock breeder-reactor fuel assemblies into 
one of the hahes of the ZPR-9 critical experiment facility at Ar
gonne National Laboratory in Illinois. This core had a composi
tion typical of current LMFBR designs and bad a simple geome
try for ease ofanalysis. It went critical on August 8, 1977, with a 
critical fissile mass of 333 kilograms of fissile plutonium. Other 
loadings simulate, in a static "snap-shot" sense, the sequence of · 
eYents assumed during a loss-of-flow accident. The results pro
fided nluable experimental data on the physics of damaged 
LMFBR cores. 

Argonne National Laboratory. Work in the 
Applied Physics Division of the Argonne National 
Laboratory (ANL) is focused on the analysis of 
those potential accidents which, although having a 
very low probability of occurrence, might, under 
the worst accident circumstance, endanger the 
structural integrity of the reactor. The computer 
codes developed at ANL include: 

• EPIC computer model, intended to describe 
how fuel and coolant move in and around one 
fuel pin during such an accident. 

• FX2-POOL and FX2-TWO POOL codes 
which model the motions of the reactor's fuel 
and steel when the chain reaction rate is very 
strong or when the fuel and steel have melted. 
(These scoping codes are used to evaluate in an 
approximate way the potential for structural 
damage to the reactor containment during 
various hypothetical accidents.) 
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• COM MIX (COMponent MIXing) code, 
which has a wide range of applications to heat 
transfer and fluid dynamics problems. 

In addition, a program ofLMFBR safety
related critical experiments has been in progress in 
the Zero Power Reactor-9 which will provide ex
perimental data for validation of the neutronic 
methods used for certain LMFBR accident analy
ses. The VIM Monte Carlo code already in use at 
Argonne will be used to make ~etailed calcul~tions 
of the experimental configurations. When vahdated 
against these experiments, the VIM code can be 
used to validate neutronic formulations in other 
codes which are used in analysing hypothetical 
core-disruptive accidents (CDAs). 

Los Alamos Scientific Laboratory. Several 
LMFBR safety research programs are being con
ducted at Los Alamos Scientific Laboratory 
(LASL). In one of these, the SIMM~R co~e is 
being developed. SIMMER (a two-d1mens1onal 
coupled neutronics fluid-dynamics code) is to be 
used in detailed "best estimate" analyses of postu
lated core disruptive accidents in LMFBRs. The 
first version of the code has been completed and is 
being used to develop a detailed understanding of 
accident phenomena. The results will be used in 
future code development work and tci aid in plan
ing verification experiments. It is premature to r~ly 
on the absolute magnitude of the damage potential 
computed by SIMMER-I, but the trends shown 
are reasonable. 

A major experimental verification program is 
being developed to establish the credibility of the 
SIMMER codes for solving core-disruptive acci
dent problems. This program includes specific 
SIMMER model development and verification 
experiments related to two-phase momentum ex
change and multicomponent condensation. In 
addition, a small-scale laboratory simulation of an 
unprotected flow coastdo~n accident is b;ing co~
ducted as a scoping experiment. Comparisons with 
SIMMER calculations of this experiment will in di-
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cate where model improvements are most needed. 
LASL is also studying the needs and require

ments for in-reactor tests comprising three major 
tasks: analysis and planning of experiments and of 
facilities, conceptual design of possible facilit~es, · 
and assessment of diagnostic systems for use m 
safety experiments. A major development in !~e 
latter task involves the use of the PARKA critical 
assembly at LASL as a neutron source for safety 
test diagnostics. Experiments have been performed, 
for example, to assess the efficacy of using the fast 
neutrons from fissioning fuel to measure the mo
tion of the fuel. A second diagnostic research task 
at LASL involves flash x-ray cinematography for 
observing fuel motion. 

Brookhaven National Laboratory. Work on a 
benchmark system code, SSC (Super System 
Code), to simulate thermal-hydraulic transients in 
LMFBR systems is being carried out at Brook
haven National Laboratory (BNL). The SSC com
puter programs predict system conditions, such as 
maximum coolant and cladding tube temperatures 
in the reactor following a variety of disturbances. 
The SSC family of computer programs consists of 
three series: SSC-L for loop-type designs such as 
the Clinch River Breeder Reactor: SSC-P, tailored 
specifically to pool-type designs such as ERDA's 
EBR-11 reactor and the French Phoenix plan_t; and 
the SSC-S computer code, which can be used to in
vestigate the ultimate cooling capability of a plant. 

The SSC computer programs are designed for 
maximum flexibility. For example, SSC-L could be 
adapted to simulate system transients in a gas
cooled fast breeder reactor. Experimental pro
grams being planned by DOE for the Fast Flux 
Test Facility (FFTF) and EBR-11 will be used to 
validate SSC programs. 

Safety Test Programs 

Programs at LASL and Sandia Laboratories are 
designed to provide NRC with the technical basis 
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The SSC-L benchmark system code 
developed at Brookhaven National 
Laboratory models loop-type fast 
breeder reactors such as the design dia
grammed at left. Other codes of the 
SSC family of computer programs are 
tailored to other types of reactors. 



to participate in planning for new safety research 
facilities to be built by DOE and for new foreign 
facilities where the U.S. participates under ex
change agreements. Because of a delay in DO E's 
program in this area, the NRC effort has been cut 
back and emphasis placed on the testing of devices 
for fuel motion detection. 

In another major program, NRC is sponsoring 
research in the Annual Core Pulse Reactor 
(ACPR) located at the Sandia Laboratories and is 
cooperating with DOE in the upgrading of that 
facility. Planning and preparations to upgrade the 
capabilities of the ACPR neared completion in 
fiscal year 1977 on schedule and within budget allo
cation. This will dramatically improve both pulse 
and steady-state performance without appreciably 
impairing the dynamic characteristics, and will, 
thus, increase ACPR's usefulness for most areas of 
fast reactor safety research. A coded-aperture
imaging fuel motion detection system, to be in
stalled in the ACPR, will provide a unique capabil
ity not previously available to study fuel motion in 
safety experiments. The i\CPR, which was shut 
down in October 1977 for installation of the new 
core, control system and facility modifications, is 
scheduled to be operational in July 1978. 

Aerosol Release and Transport 

Quantitative information on radioactive aerosols 
which may be released from nuclear fuel in a ser
ious accident is required by NRC in evaluating the 
potential radiological risk of fast breeder reactors. 
Modeling the behavior of aerosols allows predic
tions concerning time dependence of airborne 
radioactive particles which may diffuse into the 
containment building and leak to the environment. 
Experiments to ascertain the key properties of 
aerosols and to test analytical methods and condi
tions were started at Oak Ridge National Labora
tory (ORNL) during fiscal year 1977. The ORNL 
equipment is suitable for studying aerosols in 
either sodium or gas-cooled breeder reactors using 
either uranium or thorium-based fuels. 

Oak Ridge Program. The ORNL experimental 
program focuses on determining how much fuel 
and fission product may escape from the primary 
containment in a postulated accident. The program 
also includes investigations of how the material dis
charged from primary containment will be sus
pended as aerosols within the secondary contain
ment and how the material concentrations there 
change as the particles agglomerate and settle out. 

The discharge from primary containment is in
vestigated through a "Capacitor Discharge Vapori-

zation" technique in which electrical energy 
stored in capacitors is used to convert U0 1 (as a 
surrogate for fuel) into a high-temperature molten 
state typical of extreme accident conditions. Sam
ples are studied by vaporizing them inside instru
mented laboratory vessels. One vessel now being 
completed will include a sodium pool to typify the 
LMFBR thermal environment. The medium (cool
ant) in which the simulated fuel is vaporized, how
ever, may be varied. 
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The behavior of aerosols in the secondary con
tainment is being studied in the Nuclear Safety Pi
lot Plant (NSPP), a vessel about 10 feet by 20 feet 
in size, in which sodium and uranium can be burned 
to produce an aerosol mixture. Data on sodium 
aerosols, fuel aerosols and their mixtures, will be 
used to verify codes used in predicting the potential 
radiological consequences of LMFBR accidents. 

Battelle Columbus Laboratories. A computer 
code (HAARM-2), based on the development of 
the aerosol behavior model, is being improved to 

'• --• •'. 

Experimental measurements ha Ye been made at Battelle-Col
umbus Laboratory to determine the elfectiYe densities and actual 
dimensions for agglomerates of sodium oxide particles. Tests 
using a Millikan cell type apparatus hale Indicated that porous 
agglomerates, shown aboYe, can be substantially less dense than 
those for solid spheres or Identical masses, but considerably larger 
in diameter. These findings were incorporated into the analytical 
code HAARM-2 to proYide more accurate and physically realistic 
predictions or aerosol settling behuior within a reactor contain
ment. 
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provide more realistic descriptions of aerosol par
ticles. The code predicts particle growth by agglo
meration of the aerosol, particle settling on the 
containment floor and leakage from the contain
ment. 

Sandia Laboratories. In 1977, tests were initiated 
at Sandia Laboratories to create uranium dioxide 
aerosols in a manner that closely replicates those 
which would be produced if a core disruptive acci
dent were to occur. Neutron-induced fission heating 
in the Annular Core Pulse Reactor is used to con
vert fuel into vapor. The data obtained are used to 
confirm that the aerosols obtained with the capaci
tor discharge technique at ORNL properly simu
late those that might occur in a reactor accident. 

-.-- -- • 
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This time sequence photo (read right to left) shows the uporiza
tion of a fuel pellet in an experiment conducted in Sandia Labora
tories' Annular Core Pulse Reactor (ACPR). A I-Inch-long un
clad uranium dioxide fuel pellet was melted and about half of it 
was YBporized during the few milli-seconds of an ACPR power 
pulse. In addition to measuring the aerosol particle size distribu
tion, optical pyrometer measurements were made of the pellet 
surface and interior temperatures. Framing camera pictures (at 
5000 frames per second) were taken of the uporizing pellet. This 
was the first time the process of pellet disassembly by rapid •apor
ization from fission heating had been recorded photographically. 
Current plans are to apply this technique to other phenomena of 
importance in fast reactor safety research. 

Materials Interactions 

Work on the interactions of materials under core 
disruptive accident conditions includes experiments 
and model development in several areas: prompt
burst energetics (described below), system changes 
following the loss of original core geometry, and 
the degree of penetration by melt-through of post
accident core debris. In-pile experiments in the 
ACPR as well as out-of-pile experiments at several 
laboratories are conducted. The program has al
ready generated significant information on fuel 
coolant interactions, material equations of state, 
and post-accident heat removal, all of which are 
discussed below. In addition, data needed for 

models in the SIMMER code can be extracted 
from such work and the code's predictions tested. 
An effort is also being made to arrange exchange 
agreements to take advantage of related foreign 
work. 

Two facts concerning NRC's LMFBR research 
should be noted. First, the data needs are based on 
regulatory experience and reflect a range of inter
ests not normally associated with the DO E's 
breeder reactor development program, and, second, 
this particular materials interaction work is appli
cable to a variety of breeder concepts, even though 
individual experiments usually focus on one coolant 
and fuel type at a time. 

Sandia Laboratories. "Energetics" is a term 
given to the level of energy from a hypothetical core 
disruptive accident which might be available (as 
mechanical work) to damage the primary vessel. 

Prompt Burst Energetics. Investigations associ
ated with hypothetical accidents in fast reactors 
have been concentrated on the mechanical energy 
developed within the pressure vessel during what 
are termed prompt-burst excursions (near-explo
sions lasting several milliseconds) and the effects of 

The Annular Core Pulse Reactor at Sandia Laboratories, New 
Mexico, is an experimental tool used in such areas of fast reactor 
safety research as prompt burst energetics, fuel-coolant interac
tion, equation-of-state, fuel failure phenomena, initial and ex
tended fuel motion, and post-accident heat remo•al. 



fission products on total energy release. The pro
gram includes tests in the ACPR in which single 
U02 fuel pins in sodium are subjected to fission 
heating at rates corresponding to the most severe 
hypothetical reactor excursions. Similar tests with 
uranium carbide {UC) also were initiated as part of 
a cooperative international effort. These were the 
first tests ever performed on this time scale. Heat
ing conditions are varied to ensure that situations 
leading to violent interactions between the fuel and 
coolant are not overlooked. In the U02 tests per
formed to date, the conversion of thermal energy 
to work has been extremely low, and the high pres
sures observed are thought to be caused largely by 
fuel vapor pressure. All test to date have produced 
significant fuel motion within the cladding prior to 
the rupture of the clad. This indicates a potential 
mechanism for rapidly reducing the reactivity 
excursion. 

Equation-of-State. The term "equation-of
state" refers to a formula used to relate pressure, 
volume and temperature when a material {such as 
reactor fuel) is vaporized. Although fuel vapor 
appears to be the dominant source of pressure 
buildup, pressure vs temperature data in the ex
treme temperature ranges that would occur in core
disruptive accidents have been extremely limited in 
the past. Under this NRC program, two indepen
dent new techniques have been developed to obtain 
these data, one using in-pile neutron heating, the 
other, electron-beam heating. Experiments using 
the techniques to produce equation-of-state data 
for U02 containing fission product simulants have 
been initiated. 

Fuel Failure. It has long been postulated that 
release of fission gases in fuel, if fast enough, might 
disperse the fuel and, thus, greatly reduce the 
·chances of damage during a core disruptive acci
dent. The nature off uel failure just prior to and 
during melting, therefore, is being examined to 
evaluate the effectiveness of this "shutdown" me
chanism. In tests initiated during 1977 in the 
ACPR, clad fuel pellets containing fission products 
have been failed under accident conditions and the 
failure mode recorded by high speed photography. 

ACPR Fuel Motion Diagnostics. The conduct 
of fuel motion experiments demands diagnostic 
techniques capable of observing the motion of 
molten fuel with high temporal and spatial resolu
tion, and significant progress was made during the 
year in developing such a system. The "coded aper
ture" system, to be installed in the upgraded 
ACPR, will form three-dimensional images of the 
motion of fuel in coolant through multiple contain
ment barriers of the experimental tests apparatus. 

The availability of the coded-aperture system 
and the improved capabilities of the ACPR have 
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In the "coded aperture" fuel-motion diagnostics system to be 
Installed in the Annular Core Pulse Reactor at Sandia, New 
Mexico, a fission gamma-ray beam from a test fuel pin will pass 
through the slot in the A CPR core, be encoded by a special coded 
aperture and recorded on film as a shadowgram or pseudo-holo
gram of the mming fuel at 5000 frames per second. The holo
grams then are reconstructed to produce real images of the special 
distribution of the mo•ing fuel. 

also made it possible to conduct small-scale tests of 
loss-of-flow and transient overpower phenomena. 
The hardware for such tests is being designed. 

Brookhal'en National Laboratory. Several out
of-pile laboratory experiments on the transition 
and post-accident heat removal phases of hypo
thetical core disruptive accidents have been and are 
being conducted at BNL. These include: hydrody
namic dispersion tests {with air-water, air-mercury 
and possibly water-mercury as simulating fluids) to 
help resolve the question ofliquid dispersal and 
possible recriticality in a core-disruptive accident; 
liquid dispersion tests performed in a subassembly
size boiling pool with internal heat generation, 
using water as the simulant; thermal and hydrody
namic characteristics of a larger boiling pool with 
internal heat generation, and water as the simulant; 
and the completion of flow-freezing experiments 
with simulant materials. The results of these tests 
will be used in analyzing freezing and/or streaming 
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of core debris during a hypthetical core disruptive 
accident. 

Systems Integrity 

A research program to determine what data 
NRC needs to provide an independent capability 
for assessing structural integrity of breeder reactors 
and certain plant systems began in fiscal year 1977. 
It included studies of containment system integrity 
!!Oder conditions in which the melting core might 
penetrate the primary vessel, as well as tests on 
reactor and containment materials at elevated 
temperatures. 

Debris Bed Studies. The Debris Bed Studies Pro
gram at Sandia is designed to determine conditions 
under which LMFBR debris would be cooled by 
natural processes following an accident. These in
reactor experiments attempt to accurately simulate 
LMFBR debris conditions by fission-heating fuel 
material in liquid sodium. Three experiments of an 
initial series have been performed in the ACPR, 
marking the first time that LMFBR post-accident 
conditions have been properly simulated. 

Molten Pool. If fuel debris from a hypothetical 
core-disruptive accident cannot be adequately 
cooled, molten pools of U02 will be formed, posing 
a significant threat to the containment. Experi
ments to determine the thermal behavior of such 
pools and their effects on containment materials are 
performed in the ACPR with fission-product decay 
heating simulated by fission heating. The primary 
purpose of these experiments is to confirm the 
feasibility of such studies and to provide data for 
the design of future experiments involving spe-
cific safety issues. 

Molten Core Technology. If the integrity of the 
primary reactor vessel is breached during a hypo
thetical core meltdown, containment of the molten 
core must be provided by materials outside the 
vessel. Out-of-pile experiments at Sandia assess 
the inherent retention capability of such contain
ment materials, and will provide a basis for evalu
ating improved system designs. 

Data also are being gathered on concrete erosion 
rates, composition and rates of released gases, and 
aerosol releases. A melt facility at Sandia is used 
for preparation of steel melts for concrete inter
actions, and a similar facility is being prepared for 
tests using molten UO 2 and containment materials. 

, Sodium Containment. To complement these 
studies, a large facility has been constructed which 
will accommodate up tq 224 kg (493 lb.) of sodium 

at very high temperatures. It will be used in tests of 
the compatibility of sodium with materials such as 
concrete and with liners which protect the concrete. 
Several preliminary sodium-concrete tests have 
provided a qualitative basis for understanding a 
variety of tests results previously obtained under 
different conditions. 

GAS-COOLED REACTORS 

High Temperature Gas-Cooled Reactor 
(HTGR) is a graphite moderated and helium cooled 
system. It is a concept of interest because of its 
potential for the reduction of thermal pollution, 
reduced operating costs and improved resource 
utilization. The objective ofNRC's HTGR pro
gram, as in other reactor programs, is to develop 
independently verified methods of analysis and the 
data required for their use by NRC licensing re
viewers in evaluating design and generic safety 
issues. -

Only one vendor has been involved in HTG R 
·design and development, and this has limited the 
comprehensiveness ofNRC efforts to obtain com
puter codes needed for safety assessment. Research 
is under way in fields ranging from fuel particle 
failure and fission product transport to the tran
sient response of the reactor system to design-basis 
accidents. This work is being carried out for NRC 
at three of DO E's national laboratories. 

Analysis Program 

The HTGR program at Los Alamos Scientific 
Laboratory (LASL) has empasized the develop
ment of analytic models and their incorporation 
into computer codes. In the fission product trans
port area, for example, early versions of three codes 
were developed and released. One, called LARC-2 
deals with fission product transport in fuel and ' 
graphite during a loss of forced circulation acci
dent. SUVIUS addresses fission product activity 

. in the primary coolant and plated out on primary 
system surfaces. LEAF is used to model fission 
product releases from containment. 

In the structural analysis area, an initial version 
of the NONSAP-C code for evaluation of static 
and dynamic response of a pre-stressed concrete 
reactor vessel (PCR V) has been used successfully 
to analyze several problems related to the struc
tural dynamics of the HTGR PCRV. 

A major analytical effort at LASL is the develop
ment of a systems code named CHAP (Composite 
HTGR Analysis Program). CHAP is a modular 



systems program which analyzes the response of 
the whole system and has the capability of analyz
ing the effects of transients on various components 
of the reactor system. Component models with 
varying degrees of sophistication can be used, de
pending on the problem. An initial version of the 
code (CHAP-1) which models the 3000 MW(t) 
HTGR has been released. 

A small analytical program at ORNL concerned 
with the development of analytic models of reactor 
components, has produced the ORT AP code. 
ORT AP is specialized for the analysis fo the Ft. 
St. Vrain reactor transients, and has been used in 
direct support oflicensing needs for that facility. 

Efforts at BNL in the gas reactor area have in
cluded review of vendor codes, dev.elopment of a 
computer program to model the response of an 
HTGR core to earthquakes, and the development 
of analytical models to calculate gas mixing and 
possible combustion in the secondary containment 
following depressurization accident. 

Experimental Program 

The objective of the HTG R experimental pro
gram is to confirm and extend the understanding of 
HTGR phenomena involved in both design basis 
and beyond ("worse than") design basis accidents 
and to provide data for use in analytical models of 
those phenomena. 

The major portion of the experimental program 
is being carried out at BNL. It includes work in fis
sion product transport, primary coolant phenom
ena, and materials properties, as well as work on 
beyond-design-basis accidents. 

The fission product transport investigations in
clude examination of the chemical state of the 
fission products under accident conditions, the 
interactions which may occur with other materials, 
and the absorption of the fission products on struc
tural surfaces. Scoping experiments have been per
formed on the generation of graphite aerosol par
ticles which might enhance the transport offission 
products during certain accidents. 

The primary coolant phenomena experiments in
volve gas mixing and the interaction of helium cool
ant impurities with each other and with various 
system materials, including graphite. Gas mixing 
experiments have been limited to small-scale scop
ing tests. The interaction studies are performed in a 
low pressure high temperature loop. The studies 
are also designed to provide quantitative data on 
processes such as carbon transport. 

The materials test program objective is to assess 
the integrity and performance of structural mate
rials used in the HTGR primary system over the 
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expected life of the reactor. To meet this objective 
the effect of chemical environment on certain prop
erties of primary system metals is being examined. 
These tests will vary in duration from several weeks 
to several years so that extrapolation can be made 
with confidence for the life of the reactor. 

The experimental program dealing with beyond
design-basis events has involved a series of tests in 
which core materials have been heated to extremely 
high temperatures. Oxide pellets heated in a graph
ite crucible are observed to undergo a rapid conver
sion to uranium dicarbide (UC2) at about 2300°F, 
with the release of carbon monoxide. 

The experimental program at LASL has been 
concerned with design-basis accident phenomena. 
Testing of fuel particle-failure temperatures for ir
radiated fuel particles subjected to a slow tempera
ture increase was initiated in 1977. Another experi
mental tests series is investigating the effects of 
earthquakes on HTGR core block assemblies. The 
experiments are designed to provide scaling infor
mation so that the adequacy of using scale models 
can be determined. 

Safeguards Research 

NRC's research program in the safeguards area 
is aimed at providing data needed to assess alterna
tive safeguards regulatory policy options, strate
gies, or procedures, and to evaluate for licensing 
purposes the effectiveness of safeguards proposed 
by licensees or applicants. 

The program is designed to provide results which 
are as complete and technically accurate as possi
ble. This is an ongoing process, and operational 
needs for the information resulting from this pro
gram must be satisfied promptly to ensure the 
transfer to applicable results. Four projects were 
completed during fiscal year 1977 and their results 
were made available to the appropriate offices of 
the NRC. These projects dealt with evaluation 
methodology, the physical security equipment cata
log and evaluation guides, threats from white-collar 
crime, and effectiveness evaluation. A brief manual 
is being prepared by Battelle for use by the NRC 
staff. 

Evaluative Methodology 

This category of safeguards research provides 
systematic methods for evaluating safeguards sys
tems, sub-systems and components with respect to 
the prevention of theft and sabotage at fixed nu-
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clear sites, taking into account adversary charac
teristics, resources, actions and modes of action. 
The evaluative methods will be used in licensing re
views and assessments and in support ofNRC ef
forts to generate greater licensee initiative and re
sponsibility in this area. 

The NRC safeguards research on evaluation 
models consists principally of three major projects. 
In one, Sandia Laboratories is working at Albu
querque on models for the evaluation of safeguards 
systems for fixed site physical protection. Another 
Sandia project, at Livermore, Calif., is aimed at 
transport protection. In the third project, the Law
rence Livermore Laboratory is working on mate
rial control models. These groups coordinate 
closely, and while specific models and data bases 
vary between projects, the general evaluation meth
odology being pursued is the same. The basic ap
proach involves three distinct but interdependent 
steps. One involves characterization of an adver
sary in terms of postulated numbers, resources 
skills and other attributes. A second step character
izes the facility and its safeguards system, and the 
third step involves a description of the interaction 
between the adversary and the safeguards capabili
ties and its use to produce an evaluation of the fa
cility's safeguards effectiveness. 

Physical Protection Equipment Study 

A study which completed Phase I of a continuing 
NRC safeguards research activity entitled, "Inspec
tion Methods for Physical Protection," provided 
data and guidance for NRC evaluation of physical 
protection equipment. The two major products of 
this study are an NRC Catalog of Physical Protec
tion Equipment (NUREG-0274) and a "Guide for 
Evaluation of Physical Protection Equipment" 
(NUREG-0273). 

White-Collar Threats 

The Battelle Human Affairs Research Centers 
reported on an exploratory study for NRC of po
tential threats to nuclear safeguards systems from 
white-collar adversaries who may use guile and de
ception rather than physical force. This report is 
emitted, "The White-Collar Challenge to Nuclear 
Safeguards" (NUREG-0156). 

Safeguards Information System 

Because of the increasing scope and complexity 
of the safeguards area, NRC initiated development 
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of an Integrated Safeguards Information System 
(ISIS) during 1977. The general systems design is 
being developed under contract with Boeing Com
puter Systems, Inc. 

Work completed at the end of the year included 
a definition of requirements based on an analysis of 
the NRC Headquarters and regional office organi
zations to determine current and future informa
tion needs. In addition, an analysis of the impact of 
information requirements on licensees and of the 
capabilities ofNRC/DOE/IAEA and licensee sys
tems has been performed. The current information 
processing and disemination capabilities will be 
evaluated for possible incorporation into the ISIS 
general design. (See also Chapter 4.) 

Making Safeguards Documents Intelligible 

Because licensees, inspectors, and others must 
have clear, uniform understanding of safeguards 
documents, NRC contracted with Battelle Human 
Affairs Research Center to explore how to improve 
them. This research resulted in a report, "The 
Structure and Drafting of Safeguards Regulatory 
Documents," (NUREG-0377). 

Fuel Cycle and 
Environmental Research 

The Energy Reorganization Act of 1974 pro
vides that the NRC shall perform fuel cycle and 
environmental research with respect to those mat
ters which are timely and of idrect utility in the 
regulatory process. ·NRC research in this area, ac
cordingly, is directed toward providing the techni
cal bases for conversion of EPA radiation protec
tion criteria into NRC regulatory rules and guide
lines; developing technical information concerning 
the impacts on man and the environment of the 
construction and operation of nuclear facilities; 
creating better methods, procedures and models 
for evaluating sites for nuclear facilities and for 
predicting the health, safety and environmental im
pacts of the installations; initiating special studies 
to assess the effectiveness of regulatory practices 
and actions, and transferring results cifthe research 
to other NRC offices for application in their regu
latory functions. 

Environmental Research 

The environmental research program provides 
the technical bases for environmental impact as-



sessments and the criteria for licensing and environ
mental monitoring standards. The program is divi
ded into four parts, discussed below. 

Radiation Dosimetry and Health Effects. During 
FY 1977, a project was initiated to improve the 
data base for predicting adverse health effects 
which might result from exposure to radioactive 
materials in a serious accident. Results achieved in 
fiscal year 1977 contributed to improvements in the 
dosimetry models-published in 10 CFR Part 50, 
Appendix I-for keeping exposure to levels as low 
as reasonably achievable. In addition, measure
ments were made at four operating nuclear power 
stations where new construction is under way as 
part of an effort to determine the sources and levels 
of radiation to which site construction workers 
might be exposed. New measurements also are be
ing made of ambient levels of radium and uranium 
particulates present in uranium mills in order to 
better assess the occupational exposure at those 
facilities. 

Ecological Impact Studies. A series of studies has 
been undertaken to assess, confirm or improve 
methods for predicting the potential impacts of the 
nuclear industry on important species, ecological 
systems and physical environments. Studies in pro
gress to develop and test methodologies for predict
ing the impact on populations of important fish in
clude recent modeling and measurement studies to 
assess the impact of nuclear power stations at Ind
ian Point, N .Y. on the population dynamics of 
striped bass in the Hudson River. Other studies 
have modeled and measured the dilution, distribu
tion and effects of chemical antifouling agents in 
reactor cooling water discharges. 

Socioeconomic and Regional Studies. Studies of 
secondary socioeconomic impacts associated with 
construction and operation of nuclear power sta
tions at Plymouth, Mass., and Waterford, Conn., 
were undertaken in connection with environmental 
impact statements associated with power plant li
censing. Work also continued during 1977 on the 
study off uture electricity demand in individual 
States. At the end of the period, the projected de
mands in 15 states had been examined, and the re
sults were being used in analyzing the need for 
power in the cases of the Marble Hill and Erie nu
clear stations. The Energy Facilities Siting Coun
cil of the Commonwealth of Massachusetts and 
NRC initiated a joint project to develop a method
ology for assessing energy facility siting on a re
gional basis. 

Environmental Dispersion and Effluent Monitor
ing Studies. A unified transport model was devel
oped for use in coordinated thermal, chemical, 
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radioisotope and plume entrainment analyses to 
provide a reliable method for predicting dispersion 
of power plant discharges to lakes .• rivers, estuaries 
and other waters. Levels of radioiodine, carbon and 
tritium in the vicinity of the Quad Cities nuclear 
station in Illinois were measured as part of a study 
to identify the species of radioiodine in reactor 
effiuents and to confirm environmental assessments 
and predictions made in connection with power 
plant licensing. 

Fuel Cycle Research 

Fuel cycle safety research covers all aspects of 
fuel cycle regulation except reactor safety and safe
guards. Studies are oriented toward verification of 
facility system performance, especially of effiuent 
control systems which limit the release of radioac
tive material to the environment. 

Facility Safety and Waste Management. Concen
trations and distribution of radioisotopes were 
measured in the plant systems and effiuent control 
systems of two operating PWR's to test the as 
sumptions used in establishing the as-low-as
reasonably-achievable release limits for such power 
stations. Similar measurements will be made in re
actors of other types, especially boiling water reac
tors, and in fuel fabrication plants and uranium 
mills. Concurrent studies will be carried out to con
firm the performance of specific process operations, 
such as reverse osmosis, which are used to limit the 
release of radioactivity from nuclear facilities. The 
resulting data will provide a basis for confirmation 
or revision ofNRC's requirements for the desgin 
of effiuent control systems. 

Waste management research is aimed at provid
ing an independent NRC appraisal of DOE waste 
management plans, alternatives, costs and benefits. 
This research also will develop data required to 
support the licensing of commercial waste disposal 
activities and to establish standards for future siting 
and use oflow level burial sites and alternative dis
posal methods. Under an agreement with the U.S. 
Geological Survey the data base relating to the 
movement of radionuclides from licensed waste 
burial grounds has been expanded. Sampling now is 
being carried out at two sites, and will continue at 
these and other sites through fiscal year 1979. 
Analysis of the resulting data will reflect the reten
tion capabilities of these sites and indicate whether 
remedial actions or modifications of practices are 
needed. 

Transportation. In response to Public Law 
24-79, NRC completeed the development and test
ing of a plutonium air transportable package, de-
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signed to retain its contents under conditions 
equivalent to the crash and explosion of a high fly
ing aircraft. Performance test standards for this 
package were developed by NRC and reviewed by 
the ACRS and a select committee of the National 
Academy of Science. 

Other plutonium package research is underway 
to determine the containment required to prevent 
the escape of powdered plutonium oxide and other 
powders through fractures in vessels and vessel 
seals. Major test fixtures were designed and deliv
ered during 1977 and some initial results have been 
obtained. 

Other major research tasks are directed at pro
viding the licensing staff with analytical methods to 
evaluate the performance of shipping packages. 
One task saw an initial version of a computer pro
gram called SCALE completed. The program is 
capable of performing the criticality safety, ther
mal and radiation shielding calculations which are 
required in the analysis of safety during transport. 
A second task involved measurements of shock and 
vibration experienced by shielded casks during ac
tual truck transport. 

Risk Assessment Research 

Methodology Development 

In order to improve the quality of future risk 
assessments, a significant amount of work is now 
being done in the area of methodology develop
ment. This work includes: 

• Applying and modifying Reactor Safety Study 
(RSS) methodology and insights to the nuclear 
fuel cycle. Programs dealing with the long
term storage of high level waste in geologic 
media, fuel processing and the management of 
radioactive gases, are designed to provide in
formation important to safety. One result of 
this work will be the identification of areas 
where resources should be directed to gain 
more information. Programs covering the 
front end of the nuclear fuel cycle and the 
management of low lev~l wastes are in the 
planning stage. 

• Checking and improving the RSS consequence 
model in regard to meteorology, the effect of 
rain, and better predictions on health effects, 
as well as making sensitivity studies to deter
mine important parameters. 

• Improving modeling capabilities in regard to 
seismic effects, fire effects, human errors, and 
common cause failures. 

Methodology Applications 

The methodology employed in the Reactor 
Safety Study has proven useful in a number of 
areas. These are discussed in the following para
graphs. 

A sizeable effort is underway to examine reac
tors whose safety feature designs are significantly 
different from those of the two reactors examined , 
in the RSS, in order to extend the applicability of 
engineering insights gained in the RSS and to ex
plore their effects on predicted risks. This effort 
will aid in the future application of probabilistic 
techniques to licensing processes and risk assess
ments. 

In-house analyses and research to assist other 
NRC offices continues as a major effort. Requests 
from the ACRS and the various NRC program of
fices attest to the growing recognition of the useful
ness of probabilistic techniques in regulatory proc
esses. Examples of such applications are the 
assessed impacts of seismically induced fires, tur
bine missiles, DC battery failures, reactor vessel 
overpressurization incidents and computerized 
reactor protection systems. 

The FRANTIC computer code (NUREG-0193), 
which estimates reactor system reliability as a func
tion of tests, maintenance and hardware character
istics, was transmitted to the Office of Nuclear Re
actor Regulation (NRR) by Research Information 
Letter #18, November 1977. The code is used by 
NRR to establish improved technical specifications 
for testing and allowed downtimes. 

The computer code OCT A VIA has been devel
oped to calculate the failure probabilities 
of pressure vessels, and in particular, to assess the 
potential impact of overpressure transients on ves
sel integrity. 

Studies have been performed on safety improve
ments achievable by alternate containment de
signs. Work is underway to provide a quantitative 
assessment of the risks from accidents equivalent to 
or less than the design basis accident in severity. 
Work also is underway to examine ways in which 
probabilistic techniques can be used to aid inspec
tion and enforcement processes. And work is un
derway to provide a technical basis for guidance to 
states on emergency plans. 

A program has continued for the training of 
NRC personnel in the techniques and applications 
of the Reactor Safety Study methodology. Five 



two-week courses have been conducted, and more 
are planned. Plans are also being developed to train 
NRC personnel to help develop probabilistic analy
sis capabilities in the work of other offices. 

There is some opinion that it is necessary to de
fine criteria for an acceptable level of risk for nu
clear power plants. The quantitative determination 
of acceptable levels of risk on a broad socially ac
ceptable basis for any endeavor is a formidable 
task. Although the Reactor Safety Study made a 
first step in quantitative risk assessment, the quan
tification of benefits and the comparison of risks 
and benefits in commensurate terms appear to be 
extraordinarily difficult tasks which may require 
many years of research. It has been determined 
that such analyses would be a useful, long-term 
program, and such a program is now in the process 
of formation. 

Risk Assessment Review Group 

During the report period, the Commission ap
pointed a Risk Assessment Review Group to review 
the peer comments in the final Reactor Safety 
Study (RSS) report, to clarify the achievements 
and limitations of the study, and to make recom
mendations on the further development and use of 
risk assessment methodology in the regulatory pro
cess. The group consists of seven distinguished 
scientists under the chairmanship of Professor 
Harold Lewis of the University of California, 
Santa Barbara. The group has met monthly since 
August 1977 and expects to report to the Commis
sion by June 1978. It has heard presentations from 
the staff of NRC and other Federal agencies, critics 
of the RSS, experts in risk assessment from over
seas and distinguished scientists in the many disci
plines involved in the RSS. 
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Informing The Public 

As the government agency entrusted with assuring protection of 
the public health and safety in nuclear activities, the NRC recog
nizes its special responsibilities for keeping the general public in
formed, identifying and responding promptly to public concerns, 
and providing for meaningful public participation in its regulatory 
proceedings. 

Since the regulation of nuclear energy involves vital interests 
of the whole society, the Commission has endeavored to follow a 
policy of openness and candor with the public in every possible 
activity of the agency. Establishing and maintaining public confi
dence in the independence and fairness of nuclear regulation is 
fundamental to its success. 

The Commission took additional steps in fiscal year 1977 to 
enhance the openness of the regulatory process. These included 
the development of procedures to stimulate the free and timely 
flow of safety-related views and information in internal agency 
deliberations, routinely making public minority views on signifi
cant issues, and the opening of many meetings of the Commission 
to public observation under provisions of the Government in the 

. Sunshine Act. 

The Commission also widened opportunities for participation 
in the adjudicatory process by providing that parties in a licensing 
proceeding can petition the Commission for a discretionary re
view of an Atomic Safety and Licensing Appeal Board decision 
or action (see Chapter 13). 

This chapter discusses the NRC's activities in informing the 
public of its actions and events of interest, in responding to issues 
of special concern raised during the year regarding nuclear regula
tion, and how the public participates in the regulatory process. 

To keep the public informed and aware ofNRC activities and 
policies, public announcements are issued on a daily basis to the 
news media by headquarters and the five regional offices. In addi
tion, some 5,000 addressees, including industry, the scientific com
munity and others of the general public, are sent a weekly com
pilation of the releases. They cover situations and issues ranging 
from the setting of a date for a public hearing and proposing that 
a licensee be fined for noncompliance with agency requirements 
to interruptions to power from a nuclear plant, malfunctions and 
incidents with safety implications. Many of the more important 
actions proposed or taken by the NRC also are published in the 
Federal Register. 
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Making Documents Available 

Most NRC documents, incluafog periodic re
ports on abnormal occurrences at licensed facilities 
and the operating and construction status of nuclear 
plants, are available to the public through the Na
tional Technical Information Service (NTIS), 
Springfield, Va., or the Government Printing Of
fice. NRC documents are listed in Energy Research 
Abstracts, Department of Energy journal published 
by the Oak Ridge National Laboratory; Govern
ment Research Abstracts, published by NTIS; and 
Atomindex, published by the International Atomic 
Energy Agency. The NRC also issues a monthly 
listing of available NRC documents. 

The NRC maintains its primary Public Docu
ment Room at 1717 H Street, N.W., Washington, 
D.C. More than 200,000 documents comprising 
some 5,000,000 pages are available at this main re
pository, and nearly 7,000 people avail themselves 
of its facilities each year-including about 4,000 
who visit the PDR personally. These facilities in
clude typewriters, copying services, and a micro
fiche reading machine. The range of documents on 
hand includes all material relating to licensing 
cases and facilities, rulemaking proceedings, re
search and topical reports, regulatory guides, judi
cial decisions, reports to Congress, and many other 
special periodic reports of interest to the public. 

Public access to detailed information on specific 
nuclear plants under licensing review or already 
licensed to operate is afforded at more than 130 
local public document rooms throughout the coun
try. These facilities are typically located in libraries 
in cities and towns near proposed and actual nu
clear plant sites (see Appendix 3). 

Freedom of Information Act. An increasing ac
tivity in the NRC's response to public concerns in
volves the release of documents pursuant to requests 
under the Freedom oflnformation Act (FOIA). 
The FOIA requires the NRC, like other govern
ment agencies, to make available on request for 
public inspection and copying, any identifiable 
record in its possession unless the record falls 
within one of nine exemption categories. Exemp
tions include, for example, information that is clas
·Sified in the interest of national security or foreign 
policy, trade secrets and commercial or financial 
information, certain investigatory files, and certain 
interagency and intra-agency memoranda of a 
"pre-decisional" nature. 

While the range of documents routinely made 
available in the NRC's public document rooms 
goes well beyond FOIA requirements, the NRC has 
followed a liberal disclosure policy in releasing 
thousands of pages of documentation that could 
legally have been withheld under Exemption 5 of 

the Act. Material released as a result of FO IA re
quests is placed in the Headquarters Public Docu
ment Room to give full public access to documents 
released to any individual. 

In addition, documents so released pertaining to 
a particular plant are furnished to the appropriate 
NRC local document room (see Appendix 3 for list 
of all local PD R's). The large volume of requests 
being received due to national interest in nuclear 
matters and the short action deadlines prescribed 
by the Act require a substantial amount of man
power for processing. For example, during fiscal 
year 1977 the NRC received 407 FOIA requests, 
resulting in the release of almost 70,000 pages of 
material. More than 21,000 man-hours were ex
pended by agency staff in meeting these requests, 
about half of which were devoted to answering re
quests from public interest groups. For the most 
part, the documents requested related to technical, 
health, safety and safeguards matters and involved 
the search, retrieval and processing of information 
from all major NRC offices. 

The Privacy Act of 1974. This Act, which became 
effective in 1975, provides that individuals have the 
right to determine the existence of agency records 
about themselves, to seek access to those records, 
and to have corrected any records which are not 
accurate, relevant, timely or complete for agency 
purposes. During fiscal year 1977, the NRC re
ceived 121 Privacy Act requests, most of which 
were from agency employees seeking access to per
sonnel or security related records about themselves. 
As is the case with other Federal agencies, the NRC 
has found that there has been relatively little use of 
the Privacy Act by the general public. 

NRC Historical Office. To assure that the public 
is informed about regulatory activities over the long 
term, an NRC Historical Office, under the direc
tion of a Chief Historian, was established in Au
gust 1977. The central task of the Historical Office 
is to produce a multi-volume history o(nuclear 
regulation and licensing in the United States. In 
addition the Historical Office is to provide shorter 
historical studies on various aspects of NRC ac
tivity, for use both within the agency and by the 
public. 

FREE FLOW OF INFORMATION 
The Commission moved positively during its 

third year of operation to improve the free and 
timely flow of safety-related information and views 
in internal agency deliberations as well as exter
nally. Several events during fiscal year 1977 evoked 
critical publicity leading to public concern and 
Congressional hearings. 

Among matters of special concern to the Com
mission, the public and the Congress were allega-



The NRC and the Energy Research and Development Adminis
tration held a joint press conference on August 4, 1977, to discuss 
their public reports on Inventory accounting differences at facili
ties possessing high enriched uranium, plutonium, and uranium-
233. lnTentories are one mechanism used to protect against theft 
of weapons-usable nuclear material. At right aboTe, Dr. Clifford 
V. Smith, Jr., Director of NRC's Office of Nuclear Material 
Safety and Safeguards answers a reporter's question during the 
press conference. At lower right, Dr. Ernst Volgenau, Director 
of NRC's Office of Inspection and Enforcement, discusses a point 
in more detail with a reporter following the press conference. 

tions of suppression of individual views on technical 
issues within the NRC staff. These matters were 
thoroughly aired and the NRC announced formal 
procedures aimed at bringing any staff minority 
views out into the open. Another event involved the 
release of a Justice Department internal memoran
dum which alleged that the Regulatory Staff of the 
former Atomic Energy Commission had concealed 
important information from an Atomic Safety and 
Licensing Board in 1973. This charge was refuted 
bytheNRC. 

None of these events presented grounds for im
mediate corrective action involving safety at any 
licensed facility. 

Openness of Internal Views 

Because nuclear technology is complex, even 
experts sometimes find it difficult to understand all 
aspects of the issues that must be decided to deter
mine whether there is reasonable assurance that a 
given activity presents no undue risk to the public 
health and safety. Thus, the Commission must 
bring to bear the widest possible range of technical 
competence, experience, diversity of viewpoints, 
and information and research results relating to 
safety from all available sources. 

This process is seen, in particular, in the safety 
reviews of reactors where independent evaluations 
are conducted by both the NRC staff and the statu
tory Advisory Committee on Reactor Safeguards 
(ACRS) with the conclusions independently tested 
in public hearings by licensing boards where further 
views from the public can also be considered. 

The basic safety evaluation work in this process 
is done by the NRC staff, centered in the Office of 
Nuclear Reactor Regulation (NRR), which repre
sents one of the widest spectrums of technical dis
ciplines in government. Normally, informal discus
sions and considerations of the issues involved 
among the individual members o_f the various sec
tions, branches, divisions and offices concerned 
lead to a consensus opinion on each case. 

Events during the first two years of the NRC's 
operations, however, prompted the Commission to 
develop formal procedures for resolving in a routine 
and open manner technical issues arising during 
development of a proposed staff position. (These 
events included the resignations of two staff mem
bers from NRR in February and September 1976 
and their allegations that dissenting opinions were 
discouraged within the agency-see 1976 Annual 
Report, pages 200-201.) In this effort, the Com
mission stressed that it is the duty of each staff 
member to report any situation he believes to be 
unacceptable from the standpoint of public safety, 

1: 
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and announced its intent to bring dissenting staff 
views before the public. 

Technical Issues Aired. The new formal proce-
. dures for resolving differences on technical issues 
evolved after the resignation in September 1976 of 
an engineer in NRR who expressed his belief that 
the NRC had "covered up and brushed aside" 
safety questions he had raised and also asserted that 
others on the staff agreed with him but did not 
speak out "for fear of harassment, reprisals or loss 
of their jobs." These allegations were taken with 
the utmost seriousness by the NRC, as well as by 
the Congress, the regulated industry, and the 
public. 

As a matter of first priority, the Commission 
acted swiftly to identify the nature of the safety 
concerns and to inform the public of the Commis
sion's judgment on those concerns and any actions 
taken or planned. No grounds for immediate cor
rective action at any licensed facility were identi
fied by the NRC or the independent ACRS. The 
staff reported that the engineer had expressed dis
satisfaction with "the pace and nature" of staff 
actions to prevent over-pressurization during start
up or shutdown in pressurized water reactors, and 
that his concerns had been considered, along with 
the contrasting views of many others, in deciding 
the proper course of action to deal with the prob
lem. (See 1976 NRC Annual Report, page 20 I.) 

As an additional measure, in November 1976 the 
Director ofNRR urged each staff member to iden
tify any significant technical issue he felt was re
ceiving inadequate attention-without fear of 
adverse personnel action or reprisal-which could 
be considered at a special meeting of the ACRS. 
"By this means," wrote the Director of NRR, "I 
hope we can all come to agreement that all current 
technical issues of significance are being dealt with 
in an open, acceptable fashion." 

A total of 27 issues raised by individual NRR 
staff members were presented to the ACRS in De
cember, and their authors were invited to discuss 
their views. The Committee concluded that al
though many of these issues presented previously 
recognized problems in a new context, none was en
tirely new to the Committee and none represented 
matters warranting immediate restrictions on the 
operation of existing commercial nuclear power 
plants or a major change in regulatory requirements 
for licensing new reactors. At the same time, how
ever, the ACRS expressed its belief that some of the 
issues represented matters requiring resolution 
"with a fairly high priority." 

In the spring and summer of 1976, the Commis
sion's Office of Inspector and Auditor had inter
viewed many employees to help NRR develop more 
effective policies and procedures to assure full con-

sideration of all relevant views concerning person
nel and management practices as well as the tech
nical matters assigned to the office. An additional 
inquiry was conducted at the Commission's direc
tion after the NRR engineer's resignation in Sep
tember. In October, the Senate Committee on Gov
ernment Operations began an investigation in the 
wake of the resignation in which the Committee 
staff interviewed many NRR staff members and ex
amined internal investigative documents of NRC's 
Office of Inspector and Auditor. 

The concerns expressed by individual staff mem
bers and all allegations that dissent within the staff 
had been discouraged or suppressed were explored 
at length at a hearing conducted by the Senate Gov
ernment Operations Committee in December 1976, 
with testimony presented by the former NRC engi
neer, four members of the technical staff who had 
expressed concerns, the ACRS, and the Chairman 
and senior management officials of the NRC. The 
record of the hearing, setting forth fully the posi
tions of all concerned as well as new procedures 
adopted by the NRC, may be found in local NRC 
public document rooms located throughout the 
country (see Appendix 3 for addresses). 

(Allegations by another NRC employee regard
ing the availability to and within the NRC of im
portant safeguards-related information are dis
cussed in Chapter 4.) 

Policy on Dissent. It is the Commission's convic
tion that the free flow of information and view
points is the foundation of sound regulation. Three 
successive Chairmen have spearheaded efforts to 
establish and maintain a climate conducive to this, 
including an "open door" policy extending up 
through the management chain to the Commis
sioners' offices. It has been stressed that, whether or 
not an individual judgment on a safety matter pre
vails-as it cannot always be expected to do-it is 
not only a staff member's right, but his duty to 
apprise appropriate management of any situation 
he deems unacceptable from the standpoint of pro
tecting the public. 

In November 1976 the Office of Nuclear Reactor 
Regulation for the first time established formal 
procedures for managing disagreements on tech
nical issues that may arise during the development 
of staff positions. While the usual informal interac
tion and discussions among the individual staff 
members concerned will continue to take place in 
developing a collegial judgment on the matter at 
hand, any continuing disagreement will be taken 
routinely through successively higher levels of 
NRR management in efforts to resolve it. 

If the disagreement is not resolved, and the dis
senting staff member considers the matter signifi
cant, the dissent and its basis will be sent along 



with the main staff position and its rationale to the 
ACRS and the Public Document Room. The infor
mation will be available, as appropriate, to NRC 
licensing boards and all parties to proceedings in 
which the technical matter at issue is involved. 

The importance of treating disagreements in a 
routine, rational and professional way was strongly 
underlined by Chairman Hendrie in remarks to 
NRC management in September 1977 which were 
distributed to each member of the staff. Noting that 
dissent on regulatory matters should not be taken 
as disloyalty to the organization or in any personal 
context, he stated, "I think we have to be able to 
live easily, comfortably, and routinely with disa
greements and letting people have their say." While 
the need for additional appearances by staff at 
ACRS meetings or hearings to discuss individual 
views may create an additional workload, the 
Chairman added, "It is an overhead burden that is, 
I believe, unavoidable in our affairs .... We must 
accommodate all this in a very routine way. It 
means that on both sides, from the staff member 
who feels strongly enough about his point of view 
that he would like to have it go forward and be re
flected in the papers of the case, to his supervisor 
and on up the management chain, there must be a 
very professional approach. The key word is pro
fessional behavior in trying to deal reasonably with 
a set of procedures like this. I will expect staff mem
bers to act professionally and I will expect all the 
managers, above and below, to act professionally." 

Promptly Informing the Boards 

During the year the Commission took action to 
assure prompt transmittal to licensing boards of 
new information discovered by the NRC staff 
which might have safety significance relative to 
proceedings in the board's jurisdiction.:..._even be
fore the staff has evaluated the information. 

The traditional practice of the NRC staff, and 
the Regulatory Staff of the Atomic Energy Com
mission before it, had been to evaluate the safety 
significance of a newly reported matter before send
ing it to the appropriate licensing boards. The ra
tionale for this was that an unevaluated report 
would be likely to inject confusion in a proceeding. 
This practice, however, resulted in a delay in notify
ing an Atomic Safety and Licensing Board of dis
covery of a geologic fault at the North Anna nu
clear plant site in Virginia in 1973. The delay was 
criticized in minority comments in the decision of 
that board, published in September 1975; again in 
minority comments in the decision of an appeal 
board that reviewed the initial decision, published 
in April 1976; and in the Nuclear Regulatory Com-

mission's decision on the matter in November 1976 
which also was published. 

Fault Discovery in 1973. On May 17, 1973, the 
Virginia Electric & Power Co. (VEPCO) informed 
the AEC Regulatory Staff that a "chlorite seam" 
had been discovered during site preparation for 
North Anna Nuclear Power Station Units 3 and 4 
which the utility proposed to build near Units L,and 
2, under construction since 1971. (A chlorite se~m 
is a type of mineral formation frequently found m 
East Coast excavations which sometimes indicates 
possible faulting.) The staff arranged for a site visit 
in June when trenching, then underway, would bet
ter expose and determine the extent of the seam. 
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On June 18, 1973, Regulatory Staff members, 
accompanied by a geologist from the U.S. Geologi
cal Survey which had acted as consultant to the 
AEC in previous evaluations of the North Anna 
site, conducted an inspection which revealed that 
the chlorite seam was associated with a zone of ge
ological faults of undetermined age. The AEC proj
ect manager issued a report on the site visit, includ
ing preliminary conclusions, on June 21, 1973, 
which was placed in the Public Document Rooms 
at AEC headquarters in Washington, D.C., and at 
Louisa, Va. 

The AEC staff also decided that its geologist 
should set forth the preliminary staff conclusions 
regarding the safety significance of the fault in the 
form of an affidavit for presentation to the licensing 
board. This was provided to the board on August 
3, 1973. 

Board Actions. After discovery of the fault, the 
licensing board conducted extensive hearings on the 
question of whether the facilities could be built and 
operated safetly. Experts from the AEC, the U.S. 
Geological Survey and the Virginia Department of 
Mineral Resources testified that the fault was not 
"capable" (inactive and not of safety significance), 
and the board agreed. This conclusion was affirmed 
by the U.S. Court of Appeals for the D.C. Circuit. 
The Court concluded, "the evidence in this case 
establishes that the fault is not 'capable' and has 
not moved for at least 500,000 years." 

The AEC issued construction permits for North 
Anna Units 3 and 4 in July 1974. 

The AEC also ordered, in May 1974, a separate 
hearing on allegations against VEPCO that it had 
made material false statements concerning seismic 
conditions at the North Anna site. The licensing 
board's decision of September 1975 imposed a 
$60,000 penalty on the utility. An appeal board re
view of that decision in 1976 reduced the penalty to 
$17,500. 

NRC Action. The Nuclear Regulatory Commis
sion reviewed the appeal board's decision and, on 
November 12, 1976, increased the fine on VEPCO 
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NORTH ANNA NUCLEAR POWER STATION 
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Chlorite seams obsened In 1970-71 In connection with construction of Units I and 2 of the North Anna Nuclear Power Station were 
found in 1973 to continue Into the site of Units 3 and 4. Some of the seams were later determined lo be faults In the excaYations for Units 3 
and 4. The photo at left shows the excaYalion for the Unit 3 containment building. Al right one oflhe chlorile seams, which ls a fault, can· 
be seen In the wall oflhe containment excaYalion for Unit 2. The drawing below the photos traces the path oflhe fault of primary con
cern-Zone A-through the site oflhe four containment buildings al eleYalion +200±. The fault was determined lo be "not capable," 
that Is, lnactiYe and not of safely significance. 



to $32,500. (VEPCO has appealed this decision in 
the U.S. Court of Appeals for the Fourth Circuit; 
see "Commission Review" in Chapter 13.) In its 
decision the Commission stated, in reference to the 
staff's 1973 delay in informing the licensing board 
of VEPCO's report that it had discovered a chlorite 
seam: 

"We find the staff's delay in informing the 
Board and the explanations given for that delay 
unacceptable. The Licensing Board, the parties 
and the public have a right to be promptly in
formed of a discovery of this magnitude, before 
staff evaluation of that discovery and regardless 
of whether the record is technically open. No 
other policy is consistent with the staff's obliga
tion to help the Commission fulfill it.s statutory 
mandate." . 
The Commission's decision also took note of the 

NRC staff's description of its current practice, "to 
make every effort promptly to report information 
of this kind to the affected licensing boards and 
parties, and then to provide staff evaluation of the 
information reported when it is completed." The 
Commission stated: 

"We believe this statement of current practice 
correctly reflects the staff's obligation, and the 
staff is hereby directed to insure the practice is 
fully enforced." 

Justice Department Memorandum. An internal 
memorandum released in October 1977 by the De
partment of Justice in response to a Freedom of 
Information Act request made serious charges 
against the former AEC Regulatory Staff(now 
NRC) regarding its handling of the North Anna 
fault discovery. Allegations in the memorandum, 
dated May 11, 1977, and prepared by a Justice De
partment employee investigating the possibility of 
criminal prosecution against VEPCO at the request 
of an intervenor in the licensing proceedings, re
ceived wide publicity and prompted a Congres
sional hearing. 

Going back to the 1973 discovery of the chlorite 
seam at the North Anna site and citing the staff's 
delay in formally notifying the A EC licensing board 
until the staff had evaluated the significance of the 
event-all of which had been made a matter of pub
lic record on several occasions-the author of the 
memorandum charged the staff with "concealing" 
discovery of the geologic fault from the board and 
"demonstrating pervasive bias" against public 
scrutiny. 

These charges were rejected by the NRC as un
fair and unsupported at a hearing before a subcom
mittee of the Senate Committee on Environment 
and Public Works on October 13, 1977. NRC 
testimony acknowledged an obsolete staff practice 
in not promptly notifying the licensing board-a 

practice that had been publicly judged unacceptable 
by the Nuclear Regulatory Commission and cor
rected. Both Congress and the NRC are continuing 
to investigate certain aspects of this matter. 

CONGRESSIONAL OVERSIGHT 

Since the inception of civilian control of nuclear 
energy, the Congress has exercised close surveil
lance over nuclear affairs. Until 1977, the primary 
legislative and oversight role had been assigned to 
the Joint Committee on Atomic Energy (JCAE), to 
which all legislative proposals pertaining to nuclear 
matters were referred. Specific provisions in the 
Atomic Energy Act of 1954, as amended, required 
special and periodic reports to that Committee 
from the Commission, and that the NRC "keep the 
Joint Committee fully and currently informed" on 
all of its activities. Legislation abolishing the JCAE 
was signed into law September 20, 1977. 

In reorganizing their committee systems during 
1977, both Houses of the Ninety-Fifth Congress 
redistributed legislative jurisdiction and oversight 
authority reposing in the JCAE to several commit
tees in both the House and the Senate. 

The legislation abolishing the JCAE requires the 
Commission to keep committees having jurisdic
tion over its functions under rules of the Senate and 
the House, "fully and currently informed" regard
ing NRC activities. Consequently, materials that 
were routinely sent to the JCAE in the past and in
formation on significant developments are for
warded to the appropriate committees. 

Public concern over nuclear issues has been re
flected in an increasing number of Congressional 
hearings involving the NRC. During fiscal year 
1977, all of the Commissioners, the Executive Di
rector for Operations and many of the senior staff 
participated one or more times in 32 days of hear
ings conducted by either the full committee or sub
committees of 14 Congressional committees. The 
following list shows the date, committee and sub
ject of each hearing: 

12/ 13 /76-Senate Committee on Government 
Operations (Adequacy of Considera
tion of Dissident Staff Views in NRC 
Licensing Reviews) 

2/17 /77-House Committee on Interior and In
sular Affairs, Subcommittee on Energy 
and the Environment (NRC Authori
zation for Fiscal Year 1978) 

3/ 8/77-House Committee on Appropriations, 
Subcommittee on Public Works (NRC 
Appropriations for Fiscal Year 1978) 

18' 
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3/ 8/77-Ho~se Committee on Government 
Operations, Subcommittee on Energy, 
Environment and Natural Resources 
(West Valley Fuel Reprocessing Facil
ity) 

3/19/77-Senate Committee on Environment 
and Public Works (Overview of NRC 
Budget) 

3/30/77-House Committee on the Judiciary, 
Subcommittee on Administrative Law 
and Governmental Relations (Public 
Funding oflntervenors in Federal 
Agency Proceedings) 

3/30/77-Senate Committee on Environment 
4/ 1/77 and Public Works, Subcommittee on 
4/ 4/77 Nuclear Regulation (NRC Authoriza-

tion for Fiscal Year 1978) 

4/ 8/77-Senate Committee on Governmental 
Affairs (Nuclear Waste Management 
and Federal Energy Reorganization) 

4/21/77-House Committee on Public Works 
and Transportation, Subcommittee on 
Investigations and Review (NRC In
terface with EPA in Implementation of 
Clean Water Act) 

4/29 /77-House Committee on Interstate and 
5/ 2/77 Foreign Commerce, Subcommittee on 

Energy and Power (NRC Authoriza
tion for Fiscal Year 1978) 

5/ 5/77-Senate Committee on Appropriations, 
Subcommittee on Public Works (NRC 
Appropriations for Fiscal Year 1978) 

5/ 6/77-Senate Committee on Governmental 
Affairs, Subcommittee on Energy, Nu
clear Proliferation and Federal Serv
ices (Nuclear Proliferation Legislation) 

5/16/77-House Committee on Interior and In
sular Affairs, Subcommittee on Ener
gy and the Environment (Nuclear 
Waste Management) 

5/19/77-House Committee on Interstate and 
Foreign Commerce, Subcommittee on 
Energy and Power (Status of Nuclear 
Plants/Licensing Process) 

5/23/77-Senate Committee on Foreign Rela
tions, Subcommittee on Arms Control, 
Oceans and the International Environ
ment (Nuclear Non-Proliferation 
Legislation) 

5/26/77-House Committee on International Re
lations, Subcommittee on International 

Security and Scientific Affairs and 
Subcommittee on International Eco
nomic Policy and Trade (Nuclear Non
Proliferation Legislation) 

6/ 9 /77-House Committee on Science and 
Technology, Subcommittee on the En
vironment and the Atmosphere (Envi
ronmental, Health and Safety Aspects 
of President's Energy Plan) 

6/13/77-House Committee on Interior and In
sular Affairs, Subcommittee on Energy 
and the Environment (Licensing Re
form) 

6/15/77-House Committee on Science and 
Technology, Subcommittee on Envi
ronment and the Atmosphere (West 
Valley /Decommissioning Costs) 

6/28/77-Senate Committee on Commerce, 
Science and Technology, Subcommit
tee on Science, Technology and Space 
(Radiation Exposure Hazards) 

6/30/77-House Committee on Interior and In
sular Affairs, Subcommittee on Energy 
and the Environment (Diablo Canyon 
Status) 

7 /11/77-Senate Committee on Environment 
and Public Works, Subcommittee on 
Nuclear Regulation (Proposed Clinch 
River Breeder Reactor) 

7 /12/77-House Committee on International Re
lations, Subcommittee on Africa (Ex
port License Review Procedures) 

7 /29 /77-House Committee on Interior and In
sular Affairs, Subcommittee on Energy 
and the Environment (Safeguards 
Concerns) 

8/ 1/77-House Committee on Interstate and 
Foreign Commerce, Subcommittee on 
Oversight and Investigations (Storage 
of Spent Fuel) 

8/ 8/77-House Committee on Interstate and 
Foreign Commerce, Subcommittee on 
Energy and Power (Strategic Special 
Nuclear Material Inventory Differ
ences) 

9/13/77-House Committee on Government 
Operations, Subcommittee on Envi
ronment, Energy and Natural Re
sources (Economics of Nuclear Energy: 
Decommissioning Costs) 
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OPPORTUNITIES FOR FORMAL PUBLIC HEARINGS IN NRC PROCEEDINGS 

Type of Opportunity Purpose of Criteria for Unit Deciding 
Proceeding for Hearing Hearing Granting Hearing To Hold Hearing 

RULEMAKING Prior to issuance of To determine whether At the discretion of Commission (which 
Proceeding final rule. a proposed rule should the Commission may decide to hold 

be adopted. informal or "hybrid" 
hearing). 

MANUFACTUR- Mandatory hearing To determine whether Mandatory hearing on Mandatory hearing 
ING LICENSE prior to issuance of a license authorizing safety and environ- before Licensing 
Proceeding• manufacturing license. the manufacture of a mental issues. Board. 

production or utiliza-
tion facility of a par-
ticular design should 
be issued. 

CONSTRUCTION Mandatory hearing To determine whether Mandatory hearing on Mandatory hearing 
PERMIT prior to issuance of a particular produc- safety and environ- before Licensing 
Proceeding• construction permit. tion or utilization mental issues; on anti- Board. 

facility should be con- trust matters, upon 
structed at a particular request by interested 
site and, where indi- persons or Attorney 
cated, to resolve General or at discre-
adverse antitrust tion of Commission. 
matters. 

OPERATING Prior to issuance of To determine whether Request by any person Commission, Appeal 
LICENSE operating license. a particular produc- whose interest may be Board or Licensing 
Proceeding• tion or utilization affected by proceeding Board, as appropriate. 

facility should be per- who raises genuine is-
milted to operate; sue of material fact, 
antitrust review where and at discretion of 
significant changes Commission; in addi-
have occurred since tion, in the case of 
previous antitrust antitrust review, there 
review. must be determination 

by the Commission 
that significant 
changes have occurred. 

MATERIALS Either prior to or after To determine whether Request by any person Commission, Appeal 
LICENSE issuance of materials a particular materials whose interest may be Board, Licensing 
Proceeding license. license should be is- affected by proceed- Board or Administra-

sued or remain in ing and at discretion tive Law Judge, as 
effect. of Commission. appropriate. 

SHOW CAUSE Prior to issuance of To determine appro- Upon demand by per- Commission 
Proceeding (to modify, final Commission priate action to be son cited in Show 
suspend or revoke a Order. taken. Cause Order or by re-
license or for other quest of other persons 
appropriate action). whose interest may be 

affected, upon making 
requisite factual 
showing. 

• An opportunity for hearing is also provided prior to issuance of amendments to manufacturing licenses, construction permits and 
operating licenses which involve significant hazards considerations. If there are no significant hazards considerations, opportunity for 
hearing may be provided after such amendments are issued. 
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8/14/77-Senate Committee on Energy and Nat
ural Resources, Subcommittee on 
Energy Research and Development 
(Nuclear Non-Proliferation Legisla
tion) 

9 /27 /77-House Committee on Science and 
Technology, Subcommittee on Envi
ronment and the Atmosphere (Envi
ronmental and Health Research Re
lated to Nuclear Fuel Cycle) 

FORMAL PUBLIC PARTICIPATION 

Besides keeping the public informed through its 
communications program, the NRC also provides 
for active public participation in proceedings lead
ing to licensing decisions. It is mandatory that pub
lic hearings on each application for a construction 
permit be conducted by an Atomic Safety and Li
censing Board (see below). Notice of such a hearing 
is published well in advance in the Federal Register 
and posted in a public document room near the pro
posed construction site, together with a copy of the 
full application. Local newspapers also carry notice 
of the hearing. Interested persons or groups are in
vited to petition the licensing board for the right to 
participate in the hearing by: (I) submitting a writ
ten statement at the hearing; (2) making an oral 
presentation at the hearing; or (3) becoming an .. in
tervenor" in the proceeding with full participatory 
rights, including cross-examination of other par
ticipants. Should the licensing board disallow a 
petition, appeal may be made to the Atomic Safety 
and Licensing Appeal Board (see below) by the 
petitioner. In some instances, the Commission may 
rule on a petition. Ultimately a petitioner may seek 
a ruling in the appropriate Federal Court of Ap
peals and the Supreme Court of the United States. 

These same rights and procedures apply to hear
ings of a Licensing Board on an application for an 
operating license, with the difference that such 
hearings are not mandatory and need not take place 
unless requested by one or more interested parties. 

To facilitate public participation, hearings of the 
licensing board, with rare exceptions, are held in 
communities near each proposed facility site. In
tervenors involved in a hearing participate fully in 
prehearing conferences with other interested parties 
for the exchange of data and identification of issues 
in contention .. 

Government in the Sunshine Act 

The Government in the Sunshine Act became law 
on September 13, 1976 and became e!Tective on 
March 12, 1977. The Act regulates the conduct of 
meetings of certain governmental bodies like the 
NRC whose decisions and actions are determined 
by a commission or board of several members. The 
enactment of the Law (5 USC 552b) had the effect 
within the NRC of facilitating a process, adopted 
earlier by the Commission, to make its official de
liberative sessions more accessible to public obser
vation. The Sunshine Act specifies how the Com
mission should notify the public of its meetings and 
the procedures it must follow in scheduling such 
meetings. The Act provides that all Commission 
meetings must be open to the public unless the 
Commission determines that one of the Act's 10 
exemptions applies. The exemptions are designed to 
protect discussion of certain kinds of material 
which Congress has determined should not be dis
cussed in open session, such as classified informa
tion, proprietary commercial information, items 
involving personal privacy, and issues in pending 
litigation. 

The Commission's regulations implementing the 
Sunshine Act (I 0 CFR Part 9) detail the Commis
sion's procedures for operating under the Act. The 
regulations specify that advance notice of meetings 
be given to the public by publishing notices in the 
Federal Register, putting notices in the Commis
sion's Public Document Room, maintaining a spe
cial mailing list for such notices, and submitting the 
notices to several newspapers for publication. The 
regulations also outline the procedures the Com
mission follows in deciding whether to close a meet
ing, what records of its meetings are kept, and sim
ilar administrative details. In addition, the Com
mission has expanded its conference room and has 
installed audio and visual systems to accommodate 
the public when the conference room is filled to 
capacity. 

Between the day the Act went into effect, March 
12, 1977, and the end of the fiscal year, the Com
mission discussed many of its agenda items in ses
sions open to the public. Details as to the precise 
nature and numbers of open and closed Commis
sion meetings will be presented to the Congress in a 
separate report, as required by 5 USC 552 (b)U). 
The Commission strongly supports the principles of 
open government enunciated in the Sunshine Act 
and will continue to balance this goal with the need 
to protect certain information in the best interests 
of the public. 



Proceedings and Litigation 

Whether as petitioners, intervenors, initiators of appeals and 
reviews, witnesses, or interested citizens, members of the general 
public are intimately and influentially involved in the judicial and 
quasi-judicial proceedings of the NRC. The following are ac
counts of the adjudicatory activity during the report period of the 
Atomic Safety and Licensing Boards, the Atomic Safety and Li
censing Appeal Boards, the Commission, and the NRC as a party 
to Federal court actions. 

ATOMIC SAFETY AND LICENSING BOARDS 

Public participation in the licensing process reaches fruition in 
proceedings conducted by Atomic Safety and Licensing Boards, 
for it is here that members of the public may place their concerns, 
information and conclusions regarding a particular licensing ac
tion on the record before an independent tribunal which will take 
these matters into account in rendering a decision. 

The Atomic Energy Act of 1954 requires that no construction 
permit for a nuclear power plant and related facilities be issued 
until a public hearing has been held on the application. An inde
pendent Atomic Safety and Licensing Board conducts this hear
ing. This board is authorized to issue a decision on the application 
(known as an "Initial Decision") which, subject to the NRC's 
review and appellate procedures, may become the final NRC 
decision. The notice of hearing inviting public participation is 
published shortly after receipt of a construction permit applica
tion, thereby notifying the public of the hearing process at an early 
stage. Commencement of the hearing itself must await the com
pletion of the NRC staff's safety or environmental review. (Ample 
notice of the proceeding is also given to the appropriate State and 
local agencies, as well as other interested groups.) 

Once a nuclear power plant or related facility has been con
structed under a construction permit issued by NRC, the Atomic 
Energy Act requires that a second opportunity for hearing be 
provided before a license may be issued to operate the facility. A 
similar opportunity is provided before certain license amendments 
may be issued. Thus, within certain legal requirements, members 
of the public, State and local agencies, and other interested groups 
may cause a hearing to be held at these stages of the licensing 

·process. Public participation is also invited in proceedings institu
ted by the NRC staff. 
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The Atomic Energy Act also requires that, prior 
to the issuance of a construction permit for a nu
clear power plant or related facility, a determina
tion be made by NRC as to whether the activities 
licensed by it would create or maintain a situation 
inconsistent with the antitrust laws, and that the 
NRC take appropriate action should the determi
nation be affirmative. While the procedures laid 
down by the Act for this review are more complex 
than those outlined for other reviews, a similar 
opportunity to trigger a hearing before a licensing 
board is provided to persons affected by a situation 
allegedly inconsistent with the antitrust laws. 

Each of these boards consists of three members 
drawn from the membership of the Atomic Safety 
and Licensing Board Panel-a body of legal, tech
nical, environmental and other experts appointed 
by the Commission. As of September 30, 1977, the 
Panel included 18 full-time and 44 part-time mem
bers. Of these 62 members, 20 are lawyers, 19 envi
ronmental scientists, 12 engineers, eight physicists, 
two economists and one chemist. (See Appendix 2 
for names of members.) The Commission appoints 
members to the Panel based upon recognized 
experience, achievement, and independence in the 
appointee's field of endeavor. In assigning individu
als to a given licensing board, consideration is given 
to the kinds of issues involved in the proceeding 
before that board. A hearing on a particular appli
cation may be divided into two phases-one con
cerning the health and safety, and common defense 
and security aspects of the application, as required 
by the Atomic Energy Act; and the other concerned 
with the environmental considerations required by 
the National Environmental Policy Act. Separate 
Initial Decisions covering these matters may be 
issued. (Antitrust problems in an application are 
heard and decided by a board of three antitrust 
experts.) 

The increasing complexity of the issues raised iri 
the licensing process is reflected in the published 
orders of the boards. During the report period, 
these orders have dealt with such matters as whether 
a regional Environmental Impact Statement is 
required covering all nuclear plants proposed for 
construction in the Pacific Northwest; whether the 
civil rights statutes have some bearing on an appli
cation for a construction permit; whether a licensing 
board has the authority to rule on antitrust matters 
raised at a time when neither a construction permit 
application nor operating license application is 
pending; whether it is necessary that the terms of a 
fuel supply contract be disclosed on the record of a 
hearing; whether all co-owners of a facility must be 
co-applicants; and whether the Commission has 
jurisdictibn under NEPA to perform an environ
mental review of activities proposed by another 
Federal agency. 

--------

The licensing process is also procedurally com
plex in that a number of decisions may be called for 
prior to construction and eventual operation of a 
nuclear power plant. Thus, a prospective licensee 
may apply for a limited Work Authorization 
(L WA), by which he may gain an early start on 
plant construction (at his own risk, with no guaran
tee the construction permit will later be authorized), 
but the L WA will not be issued until a favorable 
Initial Decision on environmental and site-suitabil
ity issues is made. During the report period, some 
applicants sought exemption from L WA prerequi
sites in order to start construction work even earlier 
than the regular LW A process allows for, and these 
petitions required Initial Decisions by the licensing 
board. Two decisions were issued on such requests 
during fiscal year 1977. In addition, three decisions 
were issued covering environmental and site-suit
ability matters leading to L W As. These decisions 
involved five nuclear units. 

An applicant who has received an L WA and car
ried out the authorized construction work may 
proceed to certain structural work, still as his own 
risk, under a second authorization (L W A-2), if 
such is approved by the licensing board. Two such 
decisions were rendered during the report period, 
affecting seven units. In addition, one of the original 
L WA decisions also authorized an L W A-2 for one 
unit. 

Complete construction of the plant may be 
carried out only after a licensing board has made 
favorable findings in regard to radiological health 
and safety matters. Five such decisions were issued 
during the report period, covering nine units. One 
of these decisions also dealt with environmental 
matters. There were no operating license decisions 
issued during the period. 

The NRC adopted regulations in fiscal year 1977 
under which applicants may obtain early site review 
and approval of proposed sites for nuclear generat
ing stations, and these reviews may also entail a 
hearing before a licensing board. If the board 
approves the site, the approval would remain in 
effect for a period of five years, barring any sub
stantive change in circumstances. 

A second joint NRC-State hearing was begun 
during the report period, concerning the proposed 
Greene County Nuclear Station in New York. The 
first such joint hearing, involving the Douglas Point 
Station in Maryland (discussed in the 1976 NRC 
Annual Report, page 207), was delayed, partly as a 
result of the applicant's deferrals in schedule. 

Antitrust considerations were dealt with in two 
Initial Decisions during this period. These decisions 
involved the Davis-Besse/Perry and Farley plants. 
Both decisions were reached after a full scale anti
trust hearing, and both found a situation inconsist
ent with the antitrust laws, requiring the imposi-



tion of appropriate license conditions. (The deci
sions were under appeal at the close of the report 
period.) 

ATOMIC SAFETY AND LICENSING 
APPEAL BOARDS 

Continuing a practice begun in 1969 by the 
Atomic Energy Commission and similarly followed 
by the Nuclear Regulatory Commission, three
member Atomic Safety and Licensing Appeal 
Boards are authorized to exercise the Commission's 
authority and perform its review functions in facil
ity licensing proceedings. Since the establishment in 
1972 of the Atomic Safety and Licensing Appeal 
Panel, board members for individual proceedings 
have been selected from that Panel by its Chairman 
(or, in his absence, its Vice-Chairman). (See Appen
dix 2 for current membership of the Panel.) 

Appeal boards entertain appeals from the Initial 
Decisions oflicensing boards and certain licensing 
board orders respecting intervention. Appeal 
boards also review Initial Decisions on their own 
initiative and, in limited circumstances, consider 
interlocutory questions posed or rulings referred by 
a licensing board. The appeal board is the highest 
level within the Nuclear Regulatory Commission 
at which a party may seek administrative review as 
a matter ofright. However, effective June 1, 1977, 
parties have been permitted to seek discretionary 
Commission review of certain types of questions 
decided by appeal boards. The Commission also 
may consider an appeal board action on its own 
initiative. Where there is no Commission review, 
the decision of an appeal board represents the final 
order of the Nuclear Regulatory Commission; it is 
then subject to review in the Federal courts. 

During fiscal year 1977, appeal boards completed 
or undertook review of 268 matters. They produced 
85 published decisions (numbered ALAB-350 
through ALAB-434), which appeared in the NRC's 
monthly publication, Nuclear Regulatory Com
mission Issuances. The monthly issues are bound 
into hard-backed volumes; during 1977, Volumes 3 
and 4 (covering issues from January through June 
and July through December 1976, respectively) 
were released. Brief summaries of appeal board (as 
well as Commission and licensing board) opinions, 
headnotes of significant legal issues, and references 
to important technical questions which appear with 
the published opinions were prepared under the 
direction of the Appeal Panel staff. · 

During the report period appeal boards rendered 
a number of decisions of significance to reactor 
licensing. Attracting perhaps the most public atten-
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ti on and comment were several opinions in the Sea
brook (New Hampshire) proceeding. At the close 
offiscal year 1976, the appeal board had issued a 
decision which suspended outstanding construction 
permits for this facility pending the development of 
additional fuel-cycle information. On the basis of 
new information, the Commission later vacated 
that decision. In January 1977, the appeal board 
again suspended the construction permits, this time 
on the basis of a decision of the Environmental Pro
tectiol!. Agency (EPA) which cast doubt on the type 
of coolmg system that the facility might employ. 
The Commission upheld this suspension. There
after, following EPA's reversal of its earlier deci
sion and approval of a particular cooling system, 
the appeal board reinstated the construction per
mits. At the same time, it issued a lengthy ruling on 
the various safety and environmental issues with 
which it had not dealt earlier-including the finan
cial qualifications of the applicants, seismic and 
geologic matters, alternate sites and energy sources, 
the routing of transmission lines, and other site con
siderations. (The Seabrook Appeal Board, in con
junction with the board assigned to the New Eng
land Power Co. (Rhode Island) proceeding, had 
dete~mined earlier that, under current regulations, 
applicants have no responsibility to provide partic
ular emergency planning measures (such as evacua
tion) for protecting persons in the areas outside a 
facility's low population zone.) 

Appeal boards issued several other decisions on 
important health and safety questions. The appeal 
board in the Indian Point (New York) proceeding 
issued several orders and completed its evidentiary 
hearings on the seismic issues which it had been 
directed to address by the Commission; shortly 
after the close of the fiscal year, that board issued a 
decision disposing of the various questions before 
it. In the Prairie Island (Minnesota) proceeding, in 
which it had earlier held evidentiary hearings and 
issued a decision concerning the integrity of the 
facility's steam generator tubes, the board issued a 
supplemental decision dealing primarily with the 
phenomenon of"denting" and its effect on steam 
generator tube integrity. In the Hope Creek (New 
Jersey) proceeding, the appeal board analyzed the 
probabilities and potential effects ofliquified nat
ural gas and liquified petroleum gas accidents at the 
facility. And in a Diablo Canyon (California) opin
ion, the board explored the extent to which plant 
security plans may be made available to intervenors 
in licensing proceedings and set forth standards to 
govern such disclosures. 

Among the environmental issues considered by 
appeal boards, several besides those discussed in the 
Seabrook proceeding are noteworthy. In the Harts
ville (Tennessee) proceeding, the appeal board 
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expanded upon several earlier rulings and indicated 
the need in the future for analyzing the health effects 
of alternative energy fuel cycles and comparing 
them with effects of the nuclear fuel cycle. In that 
same proceeding, as well as in Seabrook and 
Catawba (South Carolina facility), the appeal 
boards provided additional guidance with respect to 
consideration of the "need for power" issue. In the 
Indian Point proceeding, the appeal board consid
ered various license conditions bearing upon the 
installation of cooling towers at that facility and 
the ability of a local governmental body to impose 
conditions with respect to those towers. 

In several proceedings the boards considered the 
suspension of permits pending development by the 
Commission of a revised rule quantifying the envi
ronmental effects of reprocessing and waste 
disposal. And in 13 different proceedings, appeal 
boards ruled on the effect of the values contained in 
that revised rule on the cost-benefit balances for 
the particular reactors under review. 

In the area of the Commission's antitrust respon
sibilities, appeal boards issued several opinions 
during fiscal year 1977 dealing with the scope of 
NRC antitrust jurisdiction in particular factual 
contexts. Specifically, appeal boards considered the 
extent to which antitrust review could be initiated 
for facilities already in operation (St. Lucie I and 
Turkey Point (Florida) proceedings), for facilities 
which had received a construction permit but for 
which no operating license was yet sought (South 
Texas proceeding), and for facilities where a peti
tion for antitrust review was filed on an untimely 
basis but prior to completion of the construction 
permit proceeding (St. Lucie 2 ). And, on December 
30, 1977, the appeal board in the Midland (Michi
gan) antitrust proceeding rendered the first appel
late decision on the merits of the antitrust aspects 
of an application; reversing a licensing board, it 
found that activities under the license would main
tain a situation inconsistent with the antitrust laws, 
and it remanded the case to the licensing board for 
the determination of appropriate license conditions 
to remedy that situation. 

Finally, appeal boards considered a host of pro
cedural questions, many with significant impact on 
licensing proceedings generally. Several opinions 
applied criteria enunciated by the Commission and 
earlier by appeal boards concerning the standing of 
parties to intervene in NRC proceedings. The 
appeal board in the Clinch River(Tennessee) pro
ceeding spelled out the rights of interested States 
to advance on behalf of their constituent commu
nities certain issues bearing upon a plant's socio
economic impact on such communities. The appeal 
board in the Midland proceeding spelled out rules 
governing the sequestration of witnesses at NRC 

hearings. In Greenwood (Michigan), the appeal 
board permitted an appeal from a licensing board's 
protracted failure to take action on an intervention 
request. Several appeal board decisions treated 
such subjects as the limited circumstances in which 
review of interlocutory orders will be permitted, 
and requirements for stating exceptions and filing 
briefs before an appeal board. 

COMMISSION REVIEW 

Review of Appeal Board Actions 

On June l, 1977, the Commission adopted a new 
rule (10 CFR 2.786) to provide a procedure for 
parties to petition the Commission for a discretion
ary review of a decision or action of an Atomic 
Safety and Licensing Appeal Board. Under previ
ous rules, a party to an adjudicatory proceeding had 
no formal right to call for Commission review of 
the result of the proceeding. The new rule provides 
that a party may file a petition for review with the 
Commission within 15 days after the appeal board 
decision is rendered. Any other party may, within 
l 0 days after service of a petition for review, file an 
answer opposing Commission review. No further 
pleadings·are authorized. If the Commission does 
not grant the petition, in whole or in part, within 20 
days after the petition is filed, and the time for con
sideration is not extended, the petition is deemed 
denied. Acting under the new rule, the Commission 
during 1977 granted petitions for review in two 
matters, Public Service Company of New Hamp
shire (Seabrook Station), and Consolidated Edison 
of New York, Inc. (Indian Point Station, Unit 
No.2). 

Significant Decisions 

During the fiscal year, the Commission issued 
several significant decisions. One of these, In the 
Malter of Nuclear Regulatory Commission 
(Licensees Authorized to Possess or Transport 
Strategic Quantities of Special Nuclear Materials), 
CLI-77-3, 5 NRC 16, involved Commission review 
of a staff decision made under l 0 CFR 2.206 not to 
issue an order to show cause, as sought by the 
Natural Resources Defense Council, Inc. in a peti
tion. The NRDC requested that the NRC either 
immediately implement emergency safeguards 
measures to protect strategic special nuclear mate
rial ("SSNM") or revoke licenses to hold such 
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A.: ___ _ 
Three members orthe Nuclear Regulatory Commission •lslted the site of the Seabrook Nuclear Power Station In 

New Hampshire as part of their consideration of appeals concerning the construction permits for the two plants. Mem
bers of the Commission who •lslted the site were Peter Bradford, third from left; Richard Kennedy, fourth from left; and 
Victor Glllnsky, farrlght. (World Wide Photo) 

material. Whiie recognizing the prudence of up
grading safeguards in this area, the Commission 
concluded that existing safeguards programs are 
adequate to provide reasonable assurance that cur
rent activities oflicensees are not inimical to the 
common defense and security and that the staff 
decision not to take the emergency action requested 
was not an abuse of discretion. 

Other major decisions involved reviews of appeal 
board actions: 

North Anna Power Station. In November 1976, 
the Commission rendered its decision in the first 
case in which a licensee was charged with violation 
of Section 186 of the Atomic Energy Act for 
making "material false statements" in connection 
with a license application. An intervenor had ques
tioned whether Virginia Electric and Power Com-

pany (VEPCO), in seeking its construction permits, 
had supplied the Commission with inaccurate 
information concerning geologic and seismic con
ditions at its North Anna (Virginia) site. Most of 
these alleged "material false statements" were 
affirmative representations in VEPCO's submis
sions to the Commission. Three consisted of omis
sions, or complete failures to provide information. 

The Commission weighed the meanings of "ma
terial," "false" and "statements," and, with respect 
to the first two words, upheld the findings of the 
appeal board, that a statement is "material" if it 
has a natural tendency or capability to influence the 
decision of the person or body to whom it is sub
mitted, and "false" even if it is made without 
knowledge of its falsity. Contrary to the appeal 
board, however, the Commission determined that a 
"statement" is not limited to affirmative represen-
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tations, and that failures to provide information can 
be treated as false statements. Based on this finding, 
the Commission held that additional penalties 
should be imposed with respect to the three failures 
to provide information. 

Pebble Springs. An intervenor group, and six of 
its members, sought to intervene in the Pebble 
Springs (Oregon) construction permit proceeding 
solely on the basis that the members were customers 
of Pacific Power and Light Company, one of the 
joint applicants. Acting on a certification from the 
appeal board, the Commission held that, in 
domestic licensing proceedings, intervention as a 
matter of right is governed by contemporaneous 
judicial standing doctrines which require a peti
tioner to allege both (1) an injury that has occurred 
or will probably result from the action involved to 
the person asserting it, and (2) an interest arguably 
within the zone of interests protected by the statute. 
In addition, however, in view of the "important 
role of public participation," the Commission held 
that boards may, under specific guidelines, as a 
matter of discretion grant intervention to petition
ers who are not entitled to intervention as a matter 
of right but who may, nevertheless, make some con
tribution to the proceeding. 

Wolf Creek. Applicants had requested a determi
nation that they could legally proceed with con
struction of off site portions of a railroad spur and 
plant access road for the Wolf Creek (Kansas) 
facility prior to issuance of a Limited Work Author
ization and without Commission approval. Denying 
this request, the Commission held that the NRC 
must consider, under the National Environmental 
Policy Act, the environmental impacts of activities 
attributable to the operation of nuclear power 
plants, even if they take place "off site," and where 
necessary may impose license conditions to mini
mize those impacts. 

Seabrook. In March, the Commission affirmed 
an appeal board suspension of the construction per
mits for the controversial Seabrook (New Hamp
shire) plant. By statute, through its controls over 
thermal discharges, the Environmental Protection 
Agency (EPA) has the leading role in determining 
the type of cooling system to be used at a nuclear 
power plant. In an "initial determination," the 
EPA regional administrator approved the use of a 
"once-through" cooling system at Seabrook. With 
the expectation that this system would be finally 
approved by EPA, the NRC licensing board there
after concluded that the NEPA cost-benefit analysis 
favored building the proposed plant at the Sea
brook, N.H. site. The board found the Seabrook 
site unacceptable for a closed-cycle cooling system. 
Consequently, it made no alternate site comparison 
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on any basis other than once-through cooling. 
After the licensing board's initial decision and 
commencement of construction, the EPA regional 
administrator rendered a second decision vacating 
his earlier determination. With the final cooling 
system for the proposed plant in doubt, the Com
mission, in a lengthy and complex decision, instruc
ted the licensing board to conduct the additional 
necessary site comparison. The two major holdings 
of the opinion were (I) that the test to be employed 
in assessing whether a proposed site is to be rejected 
in favor of any alternative site considered is whether 
that alternative site is obviously superior to the 
proposed site, and (2) that ordinarily the cost
benefit comparison between an applicant's proposed 
site and any alternative site may properly reflect 
the actual cost and time necessary to complete a 
facility at each of the locations in question. 

South Texas. In its first major decision concern
ing its antitrust responsibilities, the Commission 
examined the Section 105 framework for antitrust 
review of license applications in the context of a 
petition for antitrust review, where the construction 
permit had been granted for the plant, but the oper
ating license had not. Reviewing the statute and 
legislative history, the Commission concluded that 
the Section 105 regime limited antitrust review to a 
thorough examination at the time of the construc
tion permit application and a narrower second 
review at the operating license stage. The Commis
sion rejected the view that Section 186 of the Act 
endowed it with ongoing antitrust review responsi
bilities to revoke or modify existing licenses, 
independent of the licensing process. 

JUDICIAL REVIEW 

Significant Cases 

Carolina Environmental Study Group, Inc. v. 
AEC, et al. (W.D.N.C., No. C-C-73-139, appeal 
docketed in the Supreme Court). 

This suit, filed by a citizen group, challenged the 
granting of a construction permit to Duke Power 
Company for the McGuire facility in North Caro
lina. Plaintiffs alleged that the Commission's envi
ronmental review, required under the National 
Environmental Policy Act (NEPA}, was inade
quate. They also attacked, on constitutional 
grounds, the limitation of liability in the Price
Anderson Act. The district court held this case in 
. abeyance pending the D.C. Circuit Court's decision 



in C.E.S.G. v. AEC. Following that decision (510 
F .2d 796), the court dismissed the case except as 
to the Price-Anderson issue. On March 31, 1977, 
the court concluded that the plaintiffs had standing, 
that the case was ripe for decision, and that the 
limitation on liability violated both the due process 
and equal protection clauses of the Constitution. 
An appeal was made to the Supreme Court and 
jurisdictional statements have been filed. 

Natural Resources Defense Council, Inc., et al. 
v. NRC, et al. (D.C. Cir., Nos. 74-1385, 74-1586). 

Vermont Yankee Nuclear Power Corp. v. 
NRDC (Sup. Ct., No. 76-149). 

Baltimore Gas & Electric Company, et al. v. 
NRDC, et al. (Sup. Ct., No. 76-653). 

The Court of Appeals for the District of Colum
bia Circuit, by its July 21, 1976 decision in this 
consolidated case, set aside the waste management 
and reprocessing portions of the Commission's 
uranium fuel cycle rule ("Table S-3"). That rule 
had assigned numerical limits to the environmental 
effects acceptable as a consequence of the licensing 
of a nuclear power plant and was intended, for pur
poses of making an environmental assessment 
under NEPA, to quantify the additional environ
mental impact oflicensing a particular reactor, 
insofar as t}Je fuel cycle was concerned. Without 
Table S-3 in place, the Commission's analysis of 
the environmental effects of the proposed Vermont 
Yankee plant was found to be inadequate, and the 
Vermont Yankee operating license was remanded 
to the Commission for further consideration pend
ing an adequate assessment of the fuel cycle issues·. 
On February 22, 1977, the Supreme Court granted 
Vermont Yankee's certiorari petition and consoli
dated it with the Aeschliman case, discussed below. 
The Supreme Court has decided to hold the Balti
more Gas case in abeyance pending its decision in 
Vt!rmont Yankee. 

Nelson Aeschliman, et al. v. AEC, et al. (D.C. 
Cir., No. 73-1776). 

Saginaw Valley Nuclear Study Group, et al. v. 
AEC, et al. (D.C. Cir., No. 73-1867). 

Consumers Power Company v. Nelson Aeschli
man, et al. (Sup. Ct., No. 76-528). 

On review of the construction permits issued for 
Consumer Power Company's Midland (Michigan) 
facility, the Court of Appeals for the District of 
Columbia Circuit disapproved the Commission's 
treatment of energy conservation issues, ruling that 
the Commission had placed too stringent an eviden
tiary burden on groups seeking Commission consid
eration of energy conservation issues. The court 
also held that Advisory Committee on Reactor 
Safeguards (ACRS) reports must be sufficiently 
explicit to inform the public of all identified hazards 
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of reactor operation and that licensing boards have 
the obligation to return eryptic reports to the 
ACRS for further elaboration. The court remanded 
the case to the Commission for the purpose of 
restriking the NEPA cost/benefit balance, includ
ing an assessment of unaddressed fuel cycle issues. 
On February 22, 1977, the Supreme Court granted 
certiorari and consolidated this case with the Ver
mont Yankee fuel cycle case. These cases were 
argued on November 28, 1977. 

State of New York v. NRC(2d Cir_., No. 75-
4278). 

Natural Resources Defense Council, Inc., et al. 
v. NRC, et al. (2d Cir., No. 75-4276). 

Allied-General Nuclear Service, et al. v. NRDC, 
et al. (Sup. Ct., No. 76-653). 

Commonwealth Edison Company, et al. v. 
N RDC, et al. (Sup. Ct., No. 76-762). 

Baltimore Gas & Electric Company, et al. v. 
NRDC, et al. (Sup. Ct., No. 76-774). 

Westinghouse Electric Corp. v. NRDC, et al. 
(Sup. Ct., No. 76-769). 

In another consolidated case, New York State 
and citizen groups sought review of the Commis
sion's November 14, 1975 Federal Register notice 
which set forth procedures for hearings on the 
Generic Environmental Statement on Mixed-Oxide 
Fuel (GESMO) and outlined agency standards for 
licensing activities related to the use of mixed-oxide 
fuel prior to a Commission decision on wide-scale 
use of plutonium recycle. On May 26, 1976, the 
Court of Appeals for the Second Circuit issued its 
decision upholding, in full, both the GESMO hear
ing procedures and associated individual licensing 
procedures. However, interim licensing, except that 
for "experimental and feasibility purposes," was 
forbidden. This prohibition covers all separations, 
conversion, fuel fabrication, imports and loading 
of mixed-oxide fuel in reactors unless it can be 
shown that the action is not related to commercial 
plutonium recycle. Current use of mixed-oxide fuel 
remains unaffected. The Supreme Court granted 
petitions for certiorari by a number of utilities and 
a manufacturer. 

Natural Resources Defense Council, Inc., et al. 
v. Robert C. Seamans, Jr .. et al. (D.D.C., No. 76-
1691). 

In re Robert W. Fri, Acting Administrator of 
ERDA (D.C. Cir., No. 77-121D). 

NRDC and other environmental groups have 
sued ERDA and NRC seeking to block construc
tion of the waste tanks projected for the Hanford 
and Savannah River facilities. The complaint 
alleges that ERDA has failed to comply with NEPA 
by not issuing an environmental impact statement 
for the waste tank construction and that ERDA 
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has failed to obtain licenses from NRC under sec
tion 202(4) of the Energy Reorganization Act. The 
request for relief is directed both against ERDA 
and against NRC. NRC is named as a defendant 
because plaintiffs seek a declaratory judgment that 
NRC has licensing authority in this matter and the 
NRC erred in refusing a factual hearing on the 
jurisdictional issue of whether the tanks are for 
long-term use. The case was awaiting decision on 
cross-motions for summary judgment at the close 
of the report period. (See "Cases Initiated," below.) 

Virginia Electric and Power Company v. N RC 
(4th Cir., No. 76-2215). 

North Anna Environmental Coalition v. NRC 
(4th Cir., No. 76-2331). 

VEPCO and the North Anna Environmental 
Coalition petitioned the Fourth Circuit to review 
the Commission's North Anna opinion which 
imposed a $32,500 fine on the utility for false state
ments concerning geologic faulting at the site. 

The Fourth Circuit consolidated the cases and 
permitted the Commonwealth of Virginia to inter
vene. Basically, NRC argues that the $32,500 civil 
penalty assessed against VEPCO was proper; that 
an intent to deceive is not a necessary element of an 
actionable false statement; that the materiality of 
the statement must be judged from the point of 
view of an NRC employee reviewing the utility's 
application for a power plant license, not the lay 
public's understanding; and that omission of infor
mation can constitute a false statement. The case 
was argued on December 6, 1977 and was awaiting 
decision at the end of 1977. 

Audubon Society of New Hampshire, et al. v. 
United States, et al. (1st Cir., No. 76-1437). 

New England Coalition on Nuclear Pollution v. 
NRC, et al. (1st Cir., Nos. 76-1469, 76-1525, 77-
1219, 77-1306, 77-1342). 

Public Service Company of New Hampshire v. 
NRC, et al. (1st Cir., No. 77-1419). 

These seven cases present a series of challenges 
to various Commission actions on the proposed 
Seabrook facility. In Audubon Society, two envi
ronmental groups petitioned the First Circuit to 
review the appeal board's July 14, 1976 order 
declining to stay the issuance of construction per
mits for the Seabrook Station, Units I and 2. Peti
tioners originally sought a stay of construction until 
the appeal board could pass upon their exceptions 
to the licensing board's initial decision. This case 
was the p'rimary vehicle through which intervenors 
have sought judicial stays of the Seabrook project. 
Stays have been denied by the First Circuit on a 
number of occasions, most recently on July 28, 
1977. Unlike the other Seabrook cases, Audubon 
Society was not focused on specific issues. It was 
dismissed as moot on October 28, 1977. 

In consolidated case Nos. 76-1469 and 76-1525, 
NECNP petitioned the First Circuit for review of 
the Commission's October 5, 1976 order directing 
review of ALAB-349, the decision suspending the 
Seabrook construction permits on fuel cycle 
grounds. The cases have been held in abeyance 
pending the District of Columbia Circuit's clarifi
cation of its stay of mandate in the fuel cycle cases. 
In February 1977, the District of Columbia Circuit 
declined to clarify its mandate. The fuel cycle cases 
were under review by the Supreme Court in Ver
mont Yankee at the close of the report period. 
NECNP also claimed that the Commission's direc
tion of review of the appeal board decision was 
illegal for failure to state reasons. In May 1977, 
the Commission's rules on review of appeal board 
decisions were completely revised. No. 76-1469 was 
dismissed as moot on October 28, 1977. 

On May 13, 1977, NECNP instituted case No. 
77-1219 to review the Commission's March 31 Sea
brook decision which suspended the Seabrook 
construction permit pending further licensing board 
hearings and setting standards for striking the 
NEPA cost/benefit balance. On July 11, 1977, 
NECNP filed No. 77-1306, a petition for review 
of the appeal board's April 7 decision (ALAB-390) 
which ruled that under existing regulations consid
eration need not be given in a licensing proceeding 
to the feasibility of devising an emergency evacua
tion plan for persons located outside of the low 
population zone for the particular facility. And on 
July 28, the Coalition brought No. 77-1342 to 
review ALAB-422 and ALAB-423, which com
pleted the appeal board's consideration ofvirtually 
all issues in the Seabrook facility and lifted the stay 
on the Seabrook construction permits. In this case, 
review of ALAB-421 issues concerning the applica
tion of the interim fuel cycle rule to Seabrook is 
also sought. 

In the Public Service case, No. 77-1419, the lead 
applicant for Seabrook sought review of that por
tion of ALAB-422 which provides that, based on 
NEPA, the Commission can order an applicant to 
change the routing of its transmission lines. 

Cases Concluded 

Tennessee ValleyAuthorityv. NRC(E. D. 
Tenn., No. 177-35). 

TV A filed suit in Federal District Court seeking 
a declaratory judgment that NRC lacks statutory 
authority to order TV A to cease and desist from 
removing structures from the Phipps Bend site 

. without prior NRC approval. The complaint was 
filed after most if not all of the structures had been 
removed. TV A claimed that NRC was precluded 



from exercising NEPA authority over TV A's land 
acquisition and property management activities, 
an issue which is also pending before the Commis
sion's appeal board. On September 14, 1977, the 
District Court granted NRC's motion to dismiss 
the complaint as inappropriate for declaratory 
judgment. 

Citizens ActionforSafe Energy, Inc. v. NRC 
(10th Cir., No. 77-1136). 

An environmental group sought Court of Ap
peals' review of the appeal board's 2-page order in 
ALAB-370 regarding Black Fox Units I and 2 
(Oklahoma). The appeal board dismissed as inter
locutory the petitioners' claim that the licensing 
board had denied them discovery on certain issues 
and had erroneously refused to compel thejoinder, 
as parties to the proceeding, of the Bureau of Indian 
Affairs of the Department of the Interior and the 
Cherokee Indian Nation. On June 21, 1977, in a 
short memorandum opinion, the Tenth Circuit 
adopted .he NRC position and dismissed the peti
tion for review as interlocutory. 

William D. Young, eta/. v. NRC(D.C. Cir., No. 
77-1181). 

Petitioners sought review of the licensing board 
orders of December 15 and 21, 1976, which author
ized the issuance of a Limited Work Authorization 
(LWA) for TV A's Hartsville facility (Tennessee), 
claiming that the Commission erred in authorizing 
licensing based on proposed revisions to Table S-3, 
and that, in any event, the licensing board should 
not have summarily disposed of their contention 
that those S-3 values tilted the NEPA cost/benefit 
balance against an LWA. Petitioners, on July 7, 
1977, moved to voluntarily dismiss their petition for 
review as moot in view of the licensing board's 
issuance of a construction permit for the Hartsville 
_facility superseding the previously issued LW A. 
NRC advised the court ofNRC's consent to peti
tioner's motion and the court dismissed the suit on 
July 14, 1977. 

Union of Concerned Scientists, et al. v. NRC, 
et al. (D.D.C., No. 76-0370). 

Plaintiffs sued under the Freedom of Information 
Act to compel disclosure of certain NRC memo
randa being withheld under the Exemption 5 privi
lege. NRC sought summary judgment, which was 
granted as to 67 of the 77 documents requested. 
Minor portions of the remaining ten documents 
were ordered to be disclosed. 

Natural Resources Defense Council, Inc. v. NRC 
(D.D.C., No. 76-9592). 

In a suit under the Freedom of Information Act, 
plaintiffs sued to compel disclosure of GESMO 
documents. On April 14, 1977, the court affirmed 
NRC on 60 of the 80 documents at issue. 

Westinghouse Electric Corp. v. NRC(3d Cir., 
No. 76-1611). 

20: 

On March 22, 1977, the Third Circuit ruled that 
NRC had statutory authority to disclose proprie
tary information, dismissing the challenge to 
NRC's rule on disclosure of proprietary informa
tion. Westinghouse petitioned for review of an 
amendment to the Commission's rules of practice 
on the treatment of trade secrets or confidential 
commercial or financial information on the grounds 
that the amendment jeopardizes its ability to pro
tect such information from disclosure to its com
petitors. 

Concerned Citizens of Rhode Island, et al. v. 
NRC (D.R.I., No. CA 76-0520). 

An environmental organization filed a complaint 
seeking to enjoin the NRC from taking any further 
steps to process the application of New England 
Power Company to construct two reactors at the 
former naval station at Charlestown, R.I. The site 
is presently administered by the General Services 
Administration. The complaint claimed that the 
Atomic Energy Act precludes the NRC from acting 
on an application where the utility does not own the 
construction site. Piaintiffs also claimed that NRC 
staff review will violate NEPA by unduly influenc
ing GSA's NEPA inquiry into possible sale of the 
site to private parties other than the utility. After 
hearing oral argument on April 19, 1977, Judge 
Pettine declined to interfere with the Commission's 
environmental review and dismissed the complaint, 
holding that plaintiffs must await an adverse final 
order and then seek judicial review in the Court of 
Appeals. 

Cincinnati Gas and Electric Company, et al. v. 
NRC, et al. (D.D.C., No. 76-2376). 

A number of utilities sought a reduction in NRC 
license fees, asserting that under the Independent 
Offices Appropriation Act of 1952 only some 5 per
cent ofNRC's costs can be passed on as license 
fees. Plaintiffs requested an injunction against 
further collection of fees, refunds off ees previously 
collected, and a court order imposing the lower fee 
schedule they propose. On March 15, 1977, Judge 
Gesell heard oral argument and dismissed plaintiffs' 
complaint from the bench, finding that only the 
Court of Appeals can pass upon the validity of 
NRC's fees schedule. 

City of Louisville, et al. v. NRC (W.D.Ky., No. 
C-77-0053-L(B)). 

The City of Louisville and other governmental 
units sought to overturn aQ ex parte appeal board 
order (ALAB-371) which instructed the licensing 
board that the absence of co-owners from the Mar
ble Hill application did not necessitate postpone
ment of the hearings on. matters independent of the 
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ownership issue. On March 7, 1977, the court 
adopted the NRC position, denied the motions, and 
dismissed the complaint. 

Natural Resources Defense Council, Inc., et al. 
v. NRC(D.C. Cir., No. 76-1966). 

NRDC and East Tennessee Energy Group peti
tioned the Court of Appeals to review the Commis
sion's August 1976 Clinch River opinion, claiming 
that the limitations imposed on the environmental 
analysis of the proposed Clinch River Breeder 
Reactor violate NEPA. NRC's motion to dismiss 
the action on the ground that the Commission 
opinion was not a final order reviewable by the 
court was upheld and the petition was dismissed 
on January 31, 1977. 

Sierra Club, et al. v. NRC, et al. (D.C.C., No. 
1867-73). 

This suit, brought by three environmental groups 
(a fourth group was later permitted to intervene) 
charged the Atomic Energy Commission and its 
Commissioners, Eximbank and its Directors, and 
the Secretary of State with a series of alleged fail
ures to comply with NEPA. Specifically, plaintiffs 
alleged that the defendants have a "nuclear power 
export program" and that each of them must pre
pare an impact statement on the program as a 
whole and on each individual action any one of the 
defendants may take in furtherance of the program. 

The AEC decided to issue a programmatic En
vironmental Impact Statement regarding the 
nuclear export program announced on June 14, 
1974 (39 Fed. Reg. 20835). NRC and ERDA were 
substituted as parties in place of the AEC. The 
draft environmental statement was issued in 
August 1975. In March 1976, the final environ
mental statement was issued. In view of ERDA 's 
publication of the final environmental statement, 
ERDA-1542, the District Court on September 22, 
1976, dismissed the action as moot. 

The Babcock and Wilcox Company v. NRC, et 
al. (D.C. Cir., No. 77-1457). 

On May 17, 1977, the Babcock and Wilcox Com
pany (B& W) filed a petition for review of NRC's 
May 9 denial of B& W's request to seek injunctive 
relief against United Technology Corporation's 
proposed takeover of B& W. The company also 
filed a motion for expedited consideration of this 
petition and sought summary reversal and injunc
tive relief requiring NRC to order a Section 184 
license transfer hearing. The Court of Appeals 
denied the motion for summary judgment and 
injunctive relief, and on September 16, 1977, dis
missed the case as moot in light of the withdrawal 
of United Technology's tender offer. 

Utility Workers of America, Local 1-2 v. Con
solidated Edison Company of New York and N RC 

- - - - --------

(S.D.N.Y., 77 Civ. 3688 (WK)) (2d Cir., No. 77-
6131). 

On July 29, 1977, plaintiffs filed an Order to 
Show Cause challenging physical search require
ments for employees under Part 73 of the NRC 
regulations as unconstitutional under the Fourth 
and Fourteenth Amendments. On August 5, 1977, 
the District Court denied the plaintiffs' motions, 
and plaintiffs thereafter voluntarily dismissed their 
complaint and appeal when NRC delayed the eff ec
tive date of its "pat-down" search requirement in 
order to study the issue further. Subsequently the 
Commission modified its regulations by eliminating 
most pat-down searches. 

Cases Initiated 

United States of America and the Trustees of 
Columbia University in the City of New York v. 
City of New York, et al. (S.D.N.Y., 77 Civ. 3485). 

The United States, on behalf of NRC and 
ERDA, and Columbia University, filed a joint 
complaint against the City of New York asserting 
that the city's refusal, on radiological health and 
safety grounds, to permit an NRC-licensed reactor 
to operate violates the Supremacy Clause of the 
United States Constitution. The complaint seeks a 
declaration and injunction against enforcement of 
section 105.107( c) of the city's Health Code which 
purports to require a city radiological health and 
safety review and permit for operation of an NRC
licensed reactor. 

Natural Resources Defense Council, Inc., et al. 
v. NRC, et al. (D. New Mexico, No. 77-240-B). 
-- Natural Resources Defense Council, Inc., et al. 
v. NRC(D.C. Cir., No. 77-1570). 

These two cases brought by the Natural 
Resources Defense Council challenge operations 
of a uranium milling operation in New Mexico. 
On May 3, 1977, NRDC, the Central Clearing
house of New Mexico, and two individuals filed 
suit against NRC and the New Mexico Environ
mental Improvement Agency (NMEIA) seeking to 
enjoin operations of United Nuclear's Church 
Rock Mill which NMEIA licensed May 3, alleging 
violations of NEPA and the Atomic Energy Act. 
The gist of the complaint is that neither NRC nor 
New Mexico has prepared an environmental impact 
statement for the Church Rock Mill. Plaintiffs 
contend that New Mexico, as signatory to a section 
274 State Agreement to regulate radioactive 
materials, is exercising Federal power and therefore 
must comply with NEPA. They also contend that 
NRC's continuing review powers over State pro
grams constitutes sufficient Federal involvement to 



call for preparation of an environmental impact 
statement (EIS). Second, plaintiffs argue that, in 
order to comply with section 274, State programs 
must be "compatible" with the NRC program and 
that compatibility requires preparation of an EIS 
where NRC would prepare one in a non-agreement 
State. NRC currently prepares an EIS for each new 
milling license and first renewal. A similar petition 
for review was filed June 30, 1977, naming only 
NRC as a respondent. 

Natural Resources Defense Council, Inc., et al. 
v. NRC(D.C. Cir., No. 77-1489). 

On May 31, 1977, petitioner filed a protective 
suit in the Court of Appeals against the possibility 
that the District Court, in N RDC, et al. v. Sea
mans, et al. (D.D.C. No. 76-1691), might hold that 
the Commission's refusal to assert licensing juris
diction on waste disposal tanks is exclusively re
viewable in the Court of Appeals. NRC's motion 
to dismiss is pending. The case is being held in 
abeyance pending decision by the District Court. 

JohnAbbotts, eta/. v. NRC(D.D.C., No. 77-
624). 

John Abbotts, the Public Interest Research 
Group, and the Natural Resources Defense Coun
cil, Inc., have brought a Freedom of Information 
Act suit challenging an NRC decision, rendered 
about a year ago, to withhold certain safeguards 
documents. The safeguards documents involved fall 
into three categories: ( l) records relating to the 
NRC program for onsite reviews ofSSNM facili
ties initiated in early 1976, (2) records concerning 
the NRC investigation and review of conditions at 
the Nuclear Fuel Services facility in Erwin, Tenn., 
in late 1975 and early 1976; and (3) studies done for 
or relating to NRC's Special Safeguards Study and 
the Draft Safeguards Supplement. 

Natural Resources Defense Council, Inc., v. 
NRC, et al. (D.C. Cir., No. 77-1448). 

On May 13, 1977, NRDC filed a petition for 
review of the NRC's March 14 Federal Register 
notice promulgating an interim rule quantifying the 
environmental effects of the uranium fuel cycle. On 
July 5 NRDC requested that the D.C. Circuit hold 
the case in abeyance until the Supreme Court 
reaches a decision in the Vermont Yankee fuel cycle 
case. NRC consented to that motion. 

Central Power & Light Company v. N RC, et al. 
(D.C. Cir., Nos. 77-1464, 77-1654). 

On May 18, 1977, Central Power & Light Com
pany, one of four holders of a joint license to con
struct the South Texas nuclear generating station, 
petitioned for review of the appeal board's March 
18 decision in Docket Nos. 50-498A and 50-499A 
(ALAB-381). That decision held that under Com-

mission regulations the licensing board did not have 
authority to reopen a concluded construction per
mit proceeding for the purpose of initiating a hear
ing to determine whether antitrust conditions 
should be imposed on the permit. On July 26, 1977, 
the Central Power and Light Company filed No. 
77-1654, to review the Commission's South Texas 
decision. In that decision, the Commission exam
ined the section 105 framework for antitrust review 
of license applications in a situation where the con
struction permit had been granted to the applicant, 
but the operating license had not. Reviewing the 
statute and legislative history, the Commission held 
that the section 105 regime limited antitrust review 
to a thorough examination at the time of the con
struction permit application and a narrower second 
review at the operating license stage. The lawsuits 
have been consolidated. 

Martha G. Drake, et al. v. The Detroit Edison 
Company, et al. (E.D. Mich., No. G77-364 CA7). 

On July 29, 1977, plaintiffs filed their complaint 
challenging the sale by Detroit Edison Company to 
Northern Michigan Electric Cooperative, Inc. and 
to Wolverine Electric Cooperative, Inc., of 11.28 
percent and 8.78 percent respectively of Detroit 
Edison's proposed Fermi Unit No. 2. 

NRC advised the court that its procedures allow 
the public an opportunity to contest the proposed 
transfer of ownership before approval is given. 
NRC's motion to dismiss was denied by the court. 
The court, however, stayed further proceedings 
until the outcome of the NRC review. 

Natural Resources Defense Council, Inc., v. 
NRC(2d Cir., No. 77-4157). 

On August 25, 1977, the Natural Resources 
Defense Council filed a petition to review the Com
mission order denying NRDC's request that a rule
making proceeding be initiated to determine 
whether radioactive wastes generated in nuclear 
reactors can be safely disposed of and to suspend 
licensing of plants pending such a determination. 
The case was pending before the Second Circuit at 
the close of the report period. 

Cases Pending 

Minnesota Environmental Control Citizen's 
Association, et al. v. Atomic Energy Commission, 
et al. (D. Minn., No. 4-72-109). 

Plaintiffs, a citizens' association, sought to 

2( 

enjoin further development and operation of North
ern States Power Company's Monticello and Prai
rie Island facilities on the ground that the Prairie 
Island construction permit and the Monticello pro-
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visional operating license were issued without 
preparation of an environmental impact statement. 
On July 28, 1972, Judge Lord issued an opinion 
refusing to enjoin the construction or provisional 
operation, but holding that before full operating 
permits for these facilities could be granted a full 
NEPA review was required. The court retained 
jurisdiction over the matter to ensure that such a 
review was performed. During the past five years, 
the Commission has undertaken this environmental 
review, and both licensing proceedings are nearing 
completion. 

West Michigan Environmental Action Council, 
Inc. v. AEC, et al. (W.D. Mich., No. G-58-73). 

Citizen group plaintiffs sought an injunction 
against increased use of mixed oxide fuel in Con
sumer Power Company's Big Rock Point power 
reactor. In June 1974, the court placed the case in 
abeyance pending the outcome of the GESMO 
proceedings and NRC review of Executive Branch 
comments. See State of New York v. NRC(2d 
Cir., No. 75-4278, et al.), under "Significant 
Cases," above. 

Lloyd Harbor Study Group v. NRC(D.C. Cir., 
No. 73-2266). 

long Island lighting Company v. lloyd Har
bor Study Group, Inc. (Sup. Ct., No. 76-745). 

A citizens' group challenged the issuance of a 
construction permit for the Shoreham facility on 
grounds that the NEPA review was deficient in that 
it: (1) reserved for generic treatment the question 
of incremental impact of the uranium fuel cycle; 
and (2) failed to consider the consequences of a 
"Class 9" accident. On November 9, 1976, the D.C. 
Circuit entered a one-page order which dismissed 
the "Class 9" contention but remanded the fuel 
cycle aspect of the case for further consideration in 
conformity with NRDC v. NRC (D.C. Cir., No. 
76-1586). On November 30, the utility petitioned 
the Supreme Court for a writ of certiorari. The 
Supreme Court has taken no action on the certior
ari petition, thus in effect holding the case in abey
ance pending its disposition of N RDC v. N RC 
(Sup. Ct., No. 76-149). 

State of New York v. NRC, et al. (S.D.N.Y., 
No. 75 Civ. 2121) (2d Cir., Nos. 75-6115, 76-6002 
and 76-6081). 

New York sought to halt air shipment of pluto
nium pending the preparation of an environmental 
impact statement. New York appealed the District 
Court's denial of its motion for preliminary injunc
tion, motion for summary judgment, and dismissal 
of the Civil Aeronautics Board and the Customs 
Service as parties to the litigation. The Second Cir
cuit in essence upheld the rulings and remanded the 
case to the District Court for further proceedings. 

United States v. New York City (S.D.N.Y., 
No. 76 Civ. 273). 

On January 15, 1976, the plaintiffs, the NRC, 
ERDA and Department of Transportation (DOT), 
sought a judgment declaring a New York City 
Health Code provision dealing with the transporta
tion of nuclear materials through the city to be 
inconsistent with the Federal statutory scheme 
governing the transportation of hazardous mate
rials. The Government's request for a preliminary 
injunction against enforcement of the Health Code 
provision was denied on January 30, 1976, the court 
finding that no irreparable injury would occur pend
ing a decision on the merits of the case. DOT has 
published regulations under the Hazardous Mate
rials Transportation Act (which became effective 
January 1977) which allow interested persons to 
seek a ruling that a local ordinance is inconsistent 
with DOT regulations. On February 28, Brook
haven filed its reques.t for such a regulation with 
DOT, arguing that the city's restrictions on ship
ping new and spent fuel were inconsistent with 
DOT's regulations. NRC and ERDA have written 
DOT in support of Brookhaven's position. 

Culpeper league for Environmental Protection 
v. NRC(D.C. Cir., No. 76-1484). 

Fauquier league for Environmental Protection 
v. NRC(D.C. Cir., No. 76-1532). 

Petitioners challenged an appeal board decision, 
not reviewed by the Commission, which concerned 
the routing of high-voltage transmission lines from 
VEPCO's North Anna Power Station. Petitioners 
contend an alternate route would have been prefer
able from an environmental standpoint. The appeal 
board, relying in large measure on evidence brought 
out during seven days oflicensing board hearings, 
concluded that the route chosen was environmen
tally sound. The court consolidated these cases and 
heard oral argument on April 25, 1977. The case 
was awaiting decision at the close of the report 
period. 

Natural Resources Defense Council, Inc. v. 
NRC(D.C. Cir., No. 76-1525). 

Petitioners sought leave to intervene in two NRC 
export license proceedings involving applications 
to ship reactor fuel to the Tarapur Atomic Power 
Station in India. On May 7, 1976, the Commission 
denied the motions, finding that petitioners lacked 
standing. Petitioners sought review in the Court of 
Appeals. The State Department intervened and 
filed a motion to dismiss. Oral argument was heard 
on December 8, 1976. On June 22, 1977, the Com
mission consolidated the license application pend
ing before the court (XSNM-845) with a follow-on 
application for nuclear material for use at Tarapur 



(XSNM-1060), in order to preserve the procedural 
issues pending before the court should the Commis
sion grant the earlier filed application. On June 28, 
the Commission approved issuance of XSNM-845 
and petitioners on June 30 obtained a court order 
directing the Commission to suspend that license 
in order to preserve the court's jurisdiction over the 
case before it. On July 5, NRC moved to vacate the 
order of suspension, pointing out that the Commis
sion's consolidation order had preserved the status 
quo, and emphasizing the need for the export from 
a foreign relations viewpoint. The State Depart
ment filed a similar paper. On July 6, the Court of 
Appeals vacated its suspension order, and the 
export license was issued. No decision had been 
rendered on the December 8 argument at the close 
of the report period. 

Martin Hodder, et al. v. NRC(D.C. Cir., No. 
76-1709). 

Petitioners sought review of the partial initial 
decision authorizing issuance of a Limited Work 
Authorization (LW A) for Florida Power and Light 
Company's proposed St. Lucie Plant, Unit 2, 
claiming NEPA's requirement of full consideration 

of alternatives has not been satisfied. This conten
tion had been dismissed by the licensing board, but 
the appeal board, finding the record to be insuffi
cient, remanded the case to the licensing board for 
further hearing while refusing to revoke the L WA. 
On October 21, 1976, the Court of Appeals denied 
petitioners' motion for injunctive relief and sum
mary reversal of the decision authorizing the L WA, 
but stayed construction under the L WA pending 
further consideration of alternative sites. On Octo
ber 22, the Court of Appeals denied t~e utility's 
motion for a rehearing, and gave Florida Power 
and Light until November 8 in which to terminate 
construction activities. Consequently, work under 
the L WA ceased pending consideration of alterna
tive sites. On April 19, 1977, the licensing board 
issued its initial decision resolving the alternate 
sites contention in favor of the St. Lucie site and 
authorized issuance of a construction permit. The 
Court of Appeals was advised of this action. Sub
sequently, the court.dissolved its stay and dismissed 
petitioners' motions as moot. At the end of the 
report period, the Court of Appeals was holding 
proceedings in abeyance pending completion of 
administrative review. 





Administration and Management 

The day-to-day administrative and management operations 
essential to accomplish the NRC's primary statutory missions 
drew new levels of attention during fiscal year 1977. Congressional 
committees with new legislative jurisdiction or oversight responsi
bilities over NRC were briefed in considerable detail on NRC's 
internal management activities. Matters of particular interest 
included the personnel strength and distribution and funding 
statistics reflected in NRC budget requests, the Commission's 
dispersed physical locations, and equal employment opportunity 
programs. These and other related items of current or historical 
interest are described in this chapter. 

PERSONNEL AND ORGANIZATION 

As shown in the personnel and funding charts below, NRC's 
authorized strength for fiscal year 1977 was 2,499.* Approxi
mately 70 percent of NRC employees are assigned to major 
program offices, about 20 percent in program direction and co
ordination, and approximately 10 percent at the Commission and 
Commission staff level. including the independent advisory and 
licensing bodies. More than half of all NRC employees are trained 
as scientists or engineers. Nearly 70 percent hold college degrees, 
including almost 30 percent with masters' and law degrees and 
close to 10 percent with doctorates. 

New Commissioners and New Chairman 

Major personnel changes during the period included the de
partures of Chairman Marcus A. Rowden and Commissioner 
Edward A. Mason, and the arrivals of Dr. Joseph M. Hendrie 
and Peter A. Bradford as Commissioners and Dr. Hendrie's 
appointment by the President to serve as Chairman of the NRC. 

Dr. Hendrie had served as Deputy Director for Technical Re
view in the Office of Regulation of the former Atomic Energy 
Commission from 1972 to 1974 and came to the NRC from the 

"The fiscal year 1977 authorized strength figure shown in the Annual Report for 1976 was 
2,529. The Office of Management and Budget reduced that figure by 30. 
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Brookhaven National Laboratory. He was sworn in 
on August 9, 1977, and his term runs to June 30, 
1981. 

Mr. Bradford was a commissioner of the Maine 
Public Utilities Commission when named to the 
NRC; he had served as assistant to Governor Ken
neth Curtis of Maine from 1968 to 1911, specializ
ing in energy and the environment. He was sworn 
in on August 15, 1977, and his term runs to June 30, 
1982. 

The fifth Commissioner position remained un
filled at year's end. 

Changes at the Program Office level included Dr. 
Clifford C. Smith replacing Kenneth R. Chapman 
as Director, Office of Nuclear Material Safety and 
Safeguards; Edson G. Case, named Acting Direc
tor, Office of Nuclear Reactor Regulation, follow
ing the departure of Benard C. Rusche; and Saul 
Levine who moved from Acting Director to Direc
tor, Office of Nuclear Regulatory Research. 

OSS Abolished 

The only significant organizational change dur
ing the period was the official deactivation of the 
Office of Special Studies whose work on statutorily 
assigned siting and security study projects had been 
completed during the latter part of the preceding 
year. 

Supergrade Audit 

At the end of July 1977, NRC signed a contract 
for review of existing and proposed supergrade po-

sitions, a project which grew out of a 1976 study by 
the Office of Management and Budget. The con
tractor review is scheduled to be completed by the 
end of the calendar year. 

Union Agreement 

NRC officials and representatives of the Ameri
can Federation of Government Employees (AFGE) 
signed an agreement early in 1977 covering all 
NRC headquarters employees. The agreement 
designated AFGE as the exclusive bargaining agent 
for nonsupervisory NRC employees in headquar
ters offices. Effective for one year, the agreement 
will be automatically renewed each year unless 
either party serves notice to renegotiate or termi
nate it. 

PHYSICAL FACILITIES 

The Nuclear Regulatory Commission continued 
to house approximately 2,400 people in nine build
ings located in the District of Columbia and in 
Bethesda, Silver Spring and Rockville, Maryland, 
at an estimated direct annual cost, for dispersal of 
functions and personnel alone, well in excess of $4 
million. The Commission's experience under this 
dispersed arrangement has accentuated the need for 
consolidation. Heightened public and official inter
est in nuclear energy has had a multiplying effect 
on the number and frequency of meetings and dis
cussions between NRC officials and members and 
committees of Congress, members and agencies of 



Ken Jackson, deputy director, EEO; 
Sam Woodard, a professor at Howard 
UnlYerslty; and Ed Tucker, director, 
EEO, •iew the exhibit displayed during 
NRC's obsenance of Black History 
Month. Dr. Woodard was the featured 
speaker on a special program held to 
commemorate the ennt. 

the Executive Branch, public interest groups, and 
representatives of foreign countries. A consolida
tion of the agency in Washington would facilitate 
these relationships. 

The Congress has shared the Commission's con
cern over the inefficiencies and high costs of this 
dispersal and has expressed it in several committee 
reports. To help resolve the problem, the General 
Services Administration (GSA) was directed to 
study the feasibility of consolidation and to present 
alternative solutions. GSA's response to this direc
tive was a determination that NRC should be con
solidated in facilities constructed on a suitable site 
in an urban renewal area in Washington. At the end 
of fiscal year 1977, the GSA report was under con
sideration in the Congress.* 

EQUAL EMPLOYMENT 
OPPORTUNITY 

Efforts continued during fiscal year 1977 to 
bring NRC closer to Federal Government goals for 
increasing the representation of minority and 
women employees. Although previously established 
goals for 1977 were not reached, considerable 
progress was made. 

•on October 12, 1977, the Subcommittee on Buildings and Grounds of 
the House Committee on Public Works and Transportation unani
mously passed a motion that the GSA report be adopted, and on Octo
ber 20, 1977, the parent committee passed a similar motion. Further 
review and evaluation ofGSA's Report of the Building Project Survey 
was underway in the Senate as this report went to press. 

2(] 

As of October l, 1976, minorities made up 10.8 
percent of the total NRC population. By Septem
ber 30, 1977, the minority percentile was 11. 7 per
cent, three-tenths of one percent short of the 1977 
objective. As has been the case in many technical 
agencies, the most notable shortfall in minority 
representation is in grade levels GS-13 and higher; 
thus an intensified effort to recruit minority person
nel for such positions continued through the year. 
Statistics for September 30, 1977 showed that at 
those senior and executive grades, only 6.4 percent 
(97 employees in a total of 1,509) were minority 
personnel. This was slightly higher than the Gov
ernment average of 5.7 percent. A similar shortfall 
in representation of women was reflected in statis
tics showing women filling 28.5 percent of positions 
at the beginning offiscal year 1977 and 28.9 percent 
at year's end. As contrasted to minorities, the pro
portion of women in the senior and supergrades at 
NRC was below the Government average of 5.4 
percent, with only 3 percent of the total in those 
grades. 

As noted in the previous annual report, however, 
equal employment programs initiated since the 
NRC's inception in 1975, have laid the groundwork 
for future increases in minority and female repre
sentation at higher grade levels. During fiscal year 
1977, vigorous recruiting at colleges and universi
ties graduating respectable numbers of women and 
minority scientists and engineers brought substan
tially greater numbers of such personnel into the 
NRC Intern and Cooperative Education programs. 
These newer, younger groups should have a pro
nounced effect on minority and women representa
tions at higher grades in coming years, and will 
bring a cumulative impetus to agency-wide achieve
ment of equal emplo~ment goals. 
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Highlights of EEO activity during the year in
cluded the formal establishment of a Spanish
Speaking Program within the Office of Equal Em
ployment Opportunity under the direction of a 
Spanish-Speaking Program Coordinator. In addi
tion, a quarterly publication was initiated for 
women employees-"NRC Federal Women's Pro
gram News"-under the auspices of the Federal 
Women's Program Coordinator. A wide range of 
special awareness programs, career seminars, 
group and individual counseling and training pro
grams to prepare both managers and employees for 
greater minority and female participation and con
tribution to major NRC operations and functions 
marked 1977 as a year of new beginnings in the 
equal employment opportunity field. 

Congressional interest in such programs was re
flected in the introduction, as part of NRC's fiscal 
year 1978 authorization legislation (S. I I 3 I), of an 
amendment to the Energy Reorganization Act of 
I974 which would require a quarterly status report 
to the Congress, documenting, for grades GS-I I 
and above, the number of minority and women 
candidates hired, employees promoted and other 
actions attendant to EEO goals and accomplish
ments. The first such quarterly report would be sub
mitted no later than January 31, 1978. 

INSPECTION AND AUDIT 

The Office of Inspector and Auditor's (OIA) 
audits, investigations and inspections provide the 
Commission with independent reviews and ap
praisals ofNRC operations. Some of the more im
portant OIA actions during fiscal year 1977 are 
summarized below: 

Program for Licensing Standardized Nuclear 
Power Plants. A major audit which started as a 
broad survey of the licensing process was re
directed to focus on NRC's proposed revisions to 
its policy for licensing of standardized plants fol
lowing the Commission's expression of a desire to 
increase industry participation in the standardiza
tion program. A draft report summarizing industry 
and NRC staff views with regard to two standard
ization options-the reference design system and 
replication-was issued to the Executive Director 
for Operations for comment near the end of the 
fiscal year. 

North Anna Power Plant Inspection Program. 
OIA investigated publicized allegations of faulty 
NRC inspection procedures at the Virginia Electric 
and Power Company's North Anna site. The results 
of this investigation were conveyed to the Commis
sion in January 1977, together with five recom-

mendations relating to and to be considered part of 
an ongoing evaluation of the reactor construction 
inspection program. Among the recommendations 
to be considered was the utilization of a resident 
inspector at a reactor site. NRC at the time of 
OIA's report had a pilot resident inspection pro
gram underway and now is implementing that 
program. 

Nuclear Engineering Company. On May 12, 
1977, the Nuclear Engineering Company, whose 
Beatty, Nevada, waste-burial operations, together 
with AEC and NRC inspections of the Beatty facil
ity, were investigated in 1976 (NRC 1976 Annual 
Report, p. 224), entered a plea of nolo contendere 
to two counts of violating the Atomic Energy Act 
of 1954, as amended. The Corporation failed to 
confine the possession and use of radioactive waste 
to the location and for the purpose specified in its 
license. 

Use of Consultants. On September 20, I977, OIA 
issued an audit report which evaluates NRC's poli
cies and procedures for obtaining, using, control
ling, and paying its consultants. The report recom
mends modifications in NRC's policies and prac
tices to obtain the most advantageous results from 
the use of its consultants and advisers. The audit 
was conducted as part of the ongoing review of the 
NRC's administration and program direction 
activities. 

Processing ERDA Task Orders and Other Gov
ernment Interagency Agreements. Based on recom
mendations contained in an OIA report issued in 
May 1977, NRC's policies and practices for proc
essing and controlling ERDA (now Department of 
Energy-DOE) task orders ("task orders" are the 
financially binding instruments used by NRC to 
order research services at DOE laboratories) and 
other interagency agreements will be strengthened. 
This will be done by standardizing procedures for 
handling and processing interagency agreements 
and DOE task orders, and establishing centralized 
points of control for collection and overview of 
these instruments. 

Sole-Source Procurement Activities. An OIA 
report issued in September 1977 assessed NRC's 
basis for awarding contracts on a sole-source basis, 
and recommended improvements in the process, 
such as earlier submission of requirements by NRC 
offices to the Division of Contracts; making more 
intensive searches for contract sources; publishing 
sole-source awards in the Commerce Business 
Daily; and developing a resource-capability listing 
to provide for more possible sources. 

Materials Inspection Program. The draft report 
mentioned in the 1976 annual report on NRC's 



materials inspection program was issued in final 
form on December 21, 1976. This report centers on 
the management and implementation of the materi
als inspection program at NRC headquarters and 
the five regional offices. To further evaluate some of 
the problems disclosed in the audit and to gain an 
insight into the views that regional office materials 
inspections staff hold concerning various aspects of 
the materials inspection program, the report also 
includes a questionnaire survey of 74 materials in
spectors. Since the responses to the questionnaire 
indicated that as a group the NRC materials in
spectors had genuine concerns about the Office of 
Inspection and Enforcement's materials inspection 
program, the report includes recommendations to 
IE concerning the merits and implications of some 
of the responses. 

FUNDING AND BUDGET MATTERS 

The charts on the next page show the apportion
ment of authorized personnel and funds to the vari
ous NRC activities carried out during fiscal year 
1977 and projected for fiscal year 1978. 

The indicated increase in personnel for fiscal year 
1978 is mainly for the expanded safeguards inspec
tion program and the fuel cycle and materials in
spection program, and also for the stationing of 
Federal inspectors at operating reactor sites and at 
plants in late stages of construction. 

The indicated increase in funds for fiscal year 
1978 is mainly for regulatory research, with lesser 
increases in the areas of inspection ·and administra
tion. The increase for research is required primarily 
to support water reactor research projects such as 
Semiscale, three-dimensional flow effects in a PWR 
core, and PWR blowdown heat transfer experi
ments. Increased funding also goes to loss of fluid 
(LOFT) and fuel behavior tests and to research in 
support of environmental and fuel cycle activities. 
Increases for inspection and administration are 
mainly to allow for more personnel. 

The financial statements on the pages following 
are set f-explanatory. 

PROCUREMENT 

Technical assistance in specialized areas ofNRC 
activity is accomplished under a variety of contract 
arrangements administered by the Division of 
Contracts of NRC's Office of Administration. In 
fiscal year 1977 contract purchases of all kinds 
totaled more than $35 million, with about one 
fourth of that amount going to small business firms. 

Considerable progress was made by the NRC 
contracting staff.in its continuing work with minor
ity business organizations. At year's end, as a result 

of these cooperative efforts, the development of 
procedures for implementing the minority business 
provisions of the Small Business Act was"Well 
underway. 

NRC LICENSE FEES 

From October 1968, when fee collections began, 
until mid-1974, NRC imposed annual fees on li
censees in addition to those fees collected on appli
cations and for issuance of construction permits 
and operating licenses. Based on a United States 
Supreme Court ruling in March 1974, NRC sus
pended the collection of annual fees and began re
funding those previously collected. To date, $6.1 
million of annual fees have been returned. 

Fees of the other types mentioned amounted to 
$9 .5 million in 1977. The total collected since Oc
tober 1968 is $75.9 million. 

On May 2, 1977, NRC published for public com
ment a Notice of Proposed Rulemaking regarding 
revisions to its schedule of license fees. Some of 
the more important items included in the proposed 
revision are fees on (1) requests for standardized 
design approvals; (2) utility applications for use of 
such designs; (3) license amendments; (4) routine 
inspections; (5) special projects and reviews; (6) 
requests for approval of spent fuel casks and ship
ping containers; (7) requests for approval of sealed 
sources and devices containing or utilizing by
product, source or special nuclear material; and (8) 
licenses for receipt and storage of spent fuel. 
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A Radiation Specialist/Intern (right) participates in an Inspec
tion at the Diablo Canyon nuclear plant. The NRC's two-year 
intern program Is designed to deYelop a source of highly qualified, 
broadly trained personnel who will be aYailable for staffing pro
fessional and management positions throughout the NRC. During 
fiscal year 1977, 108 persons participated in the Intern program, 
including 30 women and 21 minority employees. Most partici
pants are college graduates just beginning their professional 
careers. 
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NRC RESOURCES 
FY 1977 
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NRC RESOURCES 
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Fiscal Year 1977-NRC Financial Statements 
Balance Sheet (in thousands) 

ASSETS 
September 30, September 30, 

1977 1976 

Cash: 
Appropriated Funds in U.S. Treasury $110,003 $ 91,782 
Other• 6,204 5,482 

$116,207 $ 97,264 

Accounts Receivable: 
Federal Agencies $ 39 $ 42 
Other 16 71 
Miscellaneous Receipts•• 367 602 

$ 422 $ 715 

Plant: 
Completed Plant and Equipment••• $ 7,022 $ 11,668 
Less-Accumulated Depreciation 1,663 1,161 

$ 5,359 $ 10,507 

Advances and Prepayments: 
Federal Agencies $ 230 $ so 
Other 634 486 

$ 864 $ 536 

Total Assets $122,852 $109,022 

LIABILITIES AND NRC EQUITY 
September 30, September 30, 

1977 1976 

Liabilities: 
Funds held for Others• $ 6,204 $ 5,483 
Accounts Payable and Accrued Expenses: 

Federal Agencies 31,638 26,215 
Other 11,253 8,464 

Accrued annual leave of NRC employees 4,843 4,005 

Total Liabilities $ 53,938 $ 44,167 

NRC Equity: October I, 1976, Balance 64,855 26,507 
Additions: 

Funds Appropriated-net 248,780 269,548 
Non-reimbursable transfers from ERDA 1,233 99 

$314,868 $296,154 

Deductions: 
Net Cost of Operations••• $233,220 $211,512 
Funds returned to U.S. Treasury•• 12,734 19,787 

$245,954 231,299 

Total NRC Equity $ 68,914 $ 64,855 

Total Liabilities and NRC Equity $122,852 $109,022 

• Includes $4,954,692.82 of funds received under cooperative research agreements involving NRC, ERDA, the Federal Republic of 
Germany, the Japan Atomic Energy Research Institute, and Austria. 

•• These funds are not available for NRC use. 
••• On March 11, 1977 NRC and ERDA (DOE) signed a policy agreement which stated that for all equipment purchased by NRC for 

use at ERDA/DOE facilities on NRC requested projects, title would rest with ERDA/DOE. This agreement was considered to be 
retroactive to January 19, 1975. Therefore, $7,213,512.77 in Plant and Equipment cost at September 30, 1976 associated with NRC 
projects being performed at ERDA/DOE facilities was transferred from the completed Plant & Equipment accounts and charged 
to Net Cost of Operations during Fiscal Year 1977. 
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Fiscal Year 1976/1977 Statement of Operations (in thousands) 

Personnel Compensation 
Personnel Benefits 
Program Support 
Administrative Support 
Travel of Persons 
Training (Technical) 
Equipment (Technical)* 
Construction• 
Taxes and Indemnities 
Refunds to Licensees 
Representational Funds 
Reimbursable Work 
Increase in Annual Leave Accrual 
Depreciation Expense 
Equipment Write-offs and Adjustments 

Total Cost of Operations 

Less Revenues: 
Reimbursable work for Other Federal Agencies 
Fees (to be deposited in U.S. Treasury as Miscellaneous Receipts)•• 

Indemnity 
Material Licenses 
Facility Licenses 
Other 

Total Revenue 

Net Cost of Operations before prior Year Adjustment 

Prior Year Adjustment••• 

Net Cost of Operations 

Fiscal Year 1977 
(October I, 1976, thru 
September 30, 1977) 

$ 68,430 
6,375 

133,808 
14,045 
4,854 

724 
6,016 
2,205 

7 
473 

10 
170 
838 
521 
200 

$238,676 

$ 170 

2,805 
159 

9,321 
215 

$ 12,670 

$226,006 

7,214 

$233,220 

Fiscal Year 1976 
(July l, 1975, thru 

September 30, 1976) 

$ 70,177 
6,226 

132,243 
14,205 
4,641 

429 

2,754 
7 

120 
450 
398 
155 

$231,805 

$ 119 

4,752 
209 

15,149 
64 

$ 20,293 

$211,512 

$211,512 

U.S. Government Investment In The Nuclear Regulatory Commission 
(From January 19, 1975, Through September 30, 1977-in thousands) 

Appropriation Expenditures: 

Fiscal Year 1975 (January 19, 1975. through June 30, 1975) 
Fiscal Year 1976 (July I, 1975, through September 30, 1976) 
Fiscal Y car 1977 (October l, 1976 through September 30, 1977) 

Unexpended Balance of Appropriated Funds in U.S. Treasury, September 30, 1977 

Transfer of Refunds Receivable from Atomic Energy Commission, January 19, 1975 

Total Funds Appropriated 

Less: 
Funds returned to U.S. Treasury•• 
Assets and Liabilities transferred from Other Federal Agencies without Reimbursement 
Net Cost of Operations from January 19, 1975, through September 30, 1977 

Total Deductions 

NRC Equity at September 30, 1977, as shown on Balance Sheet 

• Represents current year cost of plant and equipment acquisitions for use at ERDA/DOE facilities. 

•• These funds are not available for NRC use. 

$ 52,792 
226,248 
230,559 

$509,599 

$110,003 

429 

$620,031 

$ 33,759 
2,018 

515,340 

$551,117 

$ 68,914 

•••On March 11, 1977 NRC and ERDA (DOE) signed a policy agreement which stated that for all equipment purchased by NRC for 
use at ERDA/DOE facilities on NRC requested projects, title would rest with ERDA/DOE. This agreement was considered to be 
retroactive to January 19, 1975. Therefore, $7,213,512.77 in Plant and Equipment cost at September 30, 1976 associated with NRC 
projects being performed at ERDA/DOE facilities was transferred from the completed Plant & Equipment accounts and charged to 
Net Cost of Operations during Fiscal Year 1977. 
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NRC Organization 
(As of September 30, 1977) 

COMMISSIONERS 

Joseph M. Hendrie, Chairman 
Victor Gilinsky 

Richard T. Kennedy 
Peter A. Bradford 

The Commission Staff 

General Counsel, James L. Kelley, Acting 
Office of Policy Evaluation, Kenneth S. Pedersen, Director 

Office of Public Affairs, Joseph J. Fouchard, Director 
Office of Congressional Affairs, Carlton C. Kammerer, Director 
Office of Inspector and Auditor, Thomas J. McTiernan, Director 

Secretary of the Commission. Samuel J. Ch ilk 

Other Offices 

Advisory Committee on Reactor Safeguards, Myer Bender, Chairman 
Atomic Safety & Licensing Board Panel, James R. Yore, Chairman 

Atomic Safety & Licensing Appeal Panel, Alan S. Rosenthal, Chairman 

EXECUTIVE DIRECTOR FOR OPERATIONS 

Executive Director for Operations, Lee V. Gossi ck 
Assistant Executive Director for Operations, William J. Dircks 

Technical Advisor, Stephen H. Hanauer 

Program Offices 

Office of Nuclear Reactor Regulation, Edson G. Case, Acting Director 
Office of Nuclear Matera! Safety and Safeguards, Clifford V. Smith, Jr., Director 

Office of Nuclear Regulatory Research, Saul Levine, Director 
Office of Standards Development, Robert B. Minogue, Director 
Office oflnspection and Enforcement, Ernst Volgenau, Director 

Staff Offices 

Office of Administration, Daniel J. Donoghue, Director 
Executive Legal Director, Howard K. Shapar 

Controller, Learned W. Barry, Acting 
Office of Equal Employment Opportunity, Edward E. Tucker, Director 

Office of Planning and Analysis, Harold S. Bassett, Acting Director 
Office of International Programs, James R. Shea, Director 

Office of State Programs, Robert G. Ryan, Director 
Office of Management Information and Program Control, William G. McDonald, Director 

Regional Offices 

Region I Philadelphia, Pa., Boyce H. Grier, Director 
Region II Atlanta, Ga., James P. O'Reilly, Director 
Region III Chicago, Ill., James G. Keppler, Director 

Region IV Dallas, Texas, E. Morris Howard, Director 
Region V San Francisco, Calif., Robert H. Engelken, Director 
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The Energy Reorganization Act of 1974 specified that, 
below the Commission level, there would be an Executive 
Director for Operations, and three regulatory or "line" 
offices: the Offices of Nuclear Reactor Regulation, Nu
clear Material Safety and Safeguards, and Nuclear Reg
ulatory Research. During the transition phase of the or
ganization's development, NRC determined that two 
additional program offices were needed to perform func
tions not specifically mandated by the legislation (see 
organization chart in Chapter I). 

The Executive Director for Operations directs and co
ordinates the Commission's operational and adminis
trative activities and the development of policy options 
for Commission consideration. 

The Office of Nuclear Reactor Regulation licenses nu
clear power, test and research reactors under a two phase 
process. A construction permit is granted before facility 
construction can begin and an operating license is issued 
before fuel can be loaded. NRR reviews license applica
tions to assure that the proposed facility can be built and 
operated without undue risk to the health and safety of 
the public and with minimal impact on the environment. 
NRR monitors operating reactor facilities during their 
lifetime through decommissioning. NRR also reviews the 
financial responsibility of each applicant for a construc
tion permit, confirms that each applicant is properly in
demnified against accidents, and verifies that the appli
cant(s) is not in violation of antitrust laws. 

The Office of Nuclear Material Safety and Safeguards 
is responsible for ensuring public health and safety, and 
protection of national security and environmental values 
in the licensing and regulation of facilities and materials 
associated with the processing, transport, and handling of 

. nuclear materials. NMSS reviews and assesses safeguards 
against potential threats, thefts, and sabotage, and works 
closely with other NRC organizations in coordinating 
safety and safeguards programs and in recommending 
research, standards, and policy options necessary for 
their successful operation. 

The Office of Nuclear Regulatory Research plans and 
implements research programs of nuclear regulatory re
search which are deemed necessary for the performance 
of the Commission's licensing and regulatory functions. 
Research programs cover reactor safety areas such as 
fuel behavior, site safety, systems engineering, and com
puter code development and verification. Research is also 
performed on safeguards, health effects associated with 
the nuclear fuel cycle, environmental impact of nuclear 
power, waste treatment and disposal, and transportation 
of radioactive materials. 

The Office of Standards Development develops regula
tions, guides, and other standards needed for regulation 
of facilities and materials with respect to radiological 
health and safety and environmental protection, for ma
terials safeguards and plant protection, and for antitrust 
review. The Office also coordinates NRC participation in 
national and international standards activities. 

The Office of Inspection and Enforcement inspects nu
clear facilities and materials ficensees to determine 
whether facilities are constructed and operations are con
ducted in compliance with license provisions and Com
mission regulations, and to identify conditions that may 

adversely affect the protection of nuclear materials and 
facilities, the environment, or the health and safety of 
the public; inspects applicants and their facilities to pro
vide a basis for recommending issuance or denial ofli
censes; investigates accidents, incidents, and allegations 
of improper actions that involve nuclear material and 
facilities; and enforces NRC regulations and license pro
visions. IE, on behalf ofNRC, manages and directs the 
Commission's five regional offices, located in Philadel
phia, Pa., Atlanta, Ga., Chicago, Ill., Dallas, Texas, and 
San Francisco, Calif. 

The Commission Staff 

The Office of the Secretary provides secretariat serv
ices for the conduct of Commission business and imple
mentation of decisions, including planning meetings and 
recording deliberations, manages the staff paper system, 
monitors the status of actions, and maintains the Com
mission's official records. The office also processes insti
tutional correspondence, controls the service of docu
ments in adjudicatory and public proceedings, supervises 
the Washington, D.C. Public Document Room, adminis
ters the NRC historical program, and provides adminis
trative support for the Commission. 

The Office of General Counsel serves the Commission in 
a variety oflegal capacities. The Office assists the Com
mission in the review of Appeal Board decisions, peti
tions seeking direct Commission relief, and rulemaking 
proceedings, and drafts legal documents necessary to 
carry out the Commission's decisions. The General Coun
sel provides a legal analysis of proposed legislation af
fecting the Commission's functions and assists in draft
ing legislation and preparing testimony. The General 
Counsel also represents the Commission in court pro
ceedings, frequently in conjunction with the Department 
of Justice. 

The Office of Policy Evaluation plans and manages 
activities involved in performance of an independent re
view of positions developed by the NRC staff which 
require policy determinations by the Commission. The Of
fice also conducts analyses and projects which are either 
self-generated or requested by the Commission. 

Office of the Inspector and Auditor investigates to as
certain the integrity of all NRC operations; investigates 
allegations ofNRC employee misconduct, equal employ
ment and civil rights complaints, and claims for personal 
property loss or damage; conducts the NRC's internal 
audit activities; and hears individual employee concerns 
regarding Commission activities under the agency's "Open 
Door" policy. The office develops policies governing the 
Commission's financial and management audit program, 
and is the agency contact with the General Accounting 
Office on this function. Refers criminal matters to the 
Department of Justice and maintains liaison with law 
enforcement agencies. 

The Office of Public Affairs plans and administers 
NRC's program to inform the public of Commission 
policies, programs and activities and keeps NRC man
agement informed of public affairs activities of interest 
to the Commission. 

The Office of Congressional Affairs provides advice and 
assistance to the Commission and senior staff on congres-



sional matters, coordinates NRC's congressional rela
tions activities, and maintains liaison for the Commis
sion with congressional committees and members of 
Congress. 

Support Staff 

The Office of Administration directs the agency's pro
grams for organization and personnel management; 
security and classification; technical information and 
document control; facilities and materials license fees; 
contracting and procurement; rules, proceedings and 
document services; data processing; management devel
opment and training; and other administrative house
keeping and special services. 

The Office of the Controller develops and maintains 
the Commission's financial management program, in
cluding accounting, budgeting, pricing, contract finance, 
automatic data processing equipment acquisition, and 
accounting for capitalized property. Prepares reports 
necessary to the management ofNRC funds. Maintains 
liaison with the General Accounting Office, Office of 
Management and Budget, Congressional Committees, 
other agencies, and industry. The Controller also pre
pares the NRC Five-Year Plan and performance resource 
evaluation studies. 

The Office of the Executive Legal Director provides 
legal advice and services to the Executive Director for 
Operations and staff, including representation in admin
istrative proceedings involving the licensing of nuclear 
facilities and materials, and the enforcement oflicense 
conditions and regulations; counseling with respect to 
safeguards matters, contracts, security, patents, admin
istration, research, personnel, and the development of 
regulations to implement applicable Federal statutes. 

The Office of Equal Employment Opportunity develops 
and recommends overall policy providing for equal em
ployment opportunity, recommends improvements or 
corrections to achieve this goal, and monitors the 
agency's affirmative action program. 

The Office of International Programs plans and im
plements programs of international cooperation; coordi
nates NRC export-import policies, issuing licenses as 
directed by the Commission; and establishes regulatory 
relationships with foreign nations and international 
organizations. 

The Office of Management Information and Program 
Control provides integrated information and control 
systems for schedules, manpower, budget, and program 
performance by line offices; administers agency-wide 
manpower reporting systems and performance appraisal 
reports; and analyzes and reports on the operating expe
rience oflicensed facilities. 

The Office of Planning and Analysis performs pro
gram assessment and management studies; conducts 
analyses to determine NRC progress in achieving objec
tives; develops and implements Commission policy on 
value/impact analyses; and identifies new agency policy 
objectives. 

The Office of State Programs directs programs relat
ing to regulatory relationships with State governments 
and organizations and interstate bodies; manages the 
NRC State Agreements program; and provides Federal 
agency leadership in assisting State and local govern
ments in radiological emergency response planning. 

Other Offices 

Advisory Committee on Reactor Safeguards. A statu
tory committee of 15 scientists and engineers, advises the 
Commission on the safety aspects of proposed and ex
isting nuclear facilities and the adequacy of proposed 
reactor safety standards, and performs such other duties 
as the Commission may request. 

Atomic Safety and Licensing Board Panel. Three
member licensing boards drawn from the Panel-made 
up oflawyers and others with expertise in various techni
cal fields-conduct public hearings and make such inter
mediate or final decisions as the Commission may au
thorize in proceedings to grant, suspend, revoke, or 
amend NRC licenses. 

Atomic Safety and Licensing Appeal Panel. Three
member appeal boards selected from the Panel exercise 
the authority and perform the review functions which 
would otherwise be carried out by the Commission in 
licensing proceedings. ASLB decisions are reviewable 
by an appeal board, either in response to an appeal or 
on its own initiative. The appeal board's decision also is 
subject to review by the Commission on its initiative or 
in response to a petition for discretionary review. 
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Appendix 2 

NRC Committees and Boards 

Advisory Committee on Reactor Safeguards 
The ACRS was made a statutory committee in 1957 

by Section 29 of the Atomic Energy Act of 1954, as 
amended. The committee reviews safety studies and facil
ity license applications referred to it in accordance with 
the Atomic Energy Act and the Energy Reorganization 
Act and makes reports thereon which are made part of 
the public record of the proceeding. The committee pro
vides advice with respect to the hazards of new or existing 
nuclear facilities and the adequacy of related safety 
standards. The committee also performs such other addi
tional duties as the Commission may request. The mem
bers are appointed for four-year terms by the Commis
sion. The committee annually elects its own chairman 
and vice chairman. As of September 30, 1977, the mem
bers were: 
MYER BENDER, Chairman, Director, Engineering Divi

sion, Oak Ridge National Laboratory, Oak Ridge, 
Tenn. 

DR. STEPHEN LAWROSKI, Vice Chairman, Senior Engi
neer, Chemical Engineering Division, Argonne Na
tional Laboratory, Argonne, Ill. 

JOHN H. ARNOLD, Consultant, Air Products and Chem
icals, Inc., Allentown, Pa. 

DR. SPENCER H. BusH, Senior Staff Consultant, Battelle 
Memorial Institute, Pacific Northwest Laboratory, 
Richland, Wash. 

DR. MAX W. CARBON, Professor and Chairman of 
Nuclear Engineering Department, University of Wis
consin, Madison, Wis. 

JESSE EBERSOLE, Retired Head Nuclear Engineer, Divi
sion of Engineering Design, Tennessee Valley Author
ity, Knoxville, Tenn. 

HAROLD ETHERINGTON, Consulting Engineer (Mechan
ical Reactor Engineering), Jupiter, Fla. 

DR. HERBERT S. ISBIN, Professor, Chemical Engineering, 
University of Minnesota, Minneapolis, Minn. 

PROF. WILLIAM KERR, Professor of Nuclear Engineering, 
Director of Michigan Memorial-Phoenix Project, 
University of Michigan, Ann Arbor, Mich. 

Dr. J. CARSON MARK, Retired Division Leader, Los 
Alamos Scientific Laboratory, Los Alamos, N.M. 

Dr. DADE W. MOELLER, Professor of Engineering in 
Environmental Health, Chairman of Environmental 
Health Sciences Department and Associate Director, 
Kresge Center for Environmental Health, School of 
Public Health, Harvard University, Boston, Mass. 

Dr. DAVID OKRENT, Professor, School of Engineering 
and Applied Science, University of California, Los 
Angeles, Calif. 

Dr. MILTON S. PLESS ET, Professor, Department of Engi
neering Science, California Institute of Technology, 
Pasadena, Calif. 

Dr. PAUL G. SHEWMON, Professor, Chairman of Metal
lurgical Engineering Department, Ohio State Univer
sity, Columbus, Ohio 

Dr. CHESTER P. Srnss, Professor, Head of Civil Engi
neering Department, University of Illinois, Urbana, Ill. 

Atomic Safety and Licensing Board Panel 
Section 191 of the Atomic Energy Act of 1954 author

izes the Commission to establish one or more atomic 
safety and licensing boards, each comprised of three 
members, one of whom is to be qualified in the conduct 
of administrative proceedings and two of whom will have 
such technical or other qualifications as the Commission 
deems appropriate to the issues to be decided. The boards 
conduct such hearings as the Commission may direct and 
make such intermediate or final decisions as it may au
thorize in proceedings with respect to granting, suspend
ing, revoking or amending licenses or authorizations. The 
Atomic Safety and Licensing Board Panel (ASLBP) 
Office-with a permanent chairman who coordinates and 
supervises the ASLBP activities-serves as spokesman 
for the panel, and makes policy recommendations to the 
Commission concerning conduct of hearings and hearing 
procedures. Pursuant to subsection 201(g)(I) of the En
ergy Reorganization Act of 1974, the functions per
formed by the licensing boards were specifically trans
ferred to the Nuclear Regulatory Commission. As of 
September 30, 1977, the ASLBP was composed of the 
following members and professional staff("*" denotes 
full-time ASL BP members and staff): 

JAMES R. YORE, Chairman, ASLBP, Attorney, U.S. 
Nuclear Regulatory Commission, Bethesda, Md.* 

Dr. GEORGE c. ANDERSON, Department of Oceanog
raphy, University of Washington, Seattle, Wash. 

ELIZABETH S. BOWERS, ASLBP Attorney, Bethesda, 
Md.* 

JOHN H. BREBBIA, Attorney with law firm of Alston, 
Miller & Gaines, Washington, D.C. 

R. BEECHER BRIGGS, Retired Senior Research Engineer, 
Oak Ridge National Laboratory, Oak Ridge, Tenn. 

GLENN 0. BRIGHT, ASLBP Engineer, Bethesda, Md.* 
Dr. A. DIXON CALLIHAN, Retired Physicist, Union Car

bide Corporation, Oak Ridge, Tenn. 
Dr. E. LEONARD CHEATUM, Retired Director of Institute 

of Natural Resources, University of Georgia, Watkins
ville, Ga. 



HUGH K. CLARK, Retired Attorney, E. I. duPont de 
Nemours & Company, Kennedyville, Md. 

Dr. RICHARD F.COLE, ASLBP Environmental Scientist, 
Bethesda, Md.* 1 

FREDERIC J. COUFAL, ASLBP Attorney, Bethesda, Md.* 
Dr. FREDERICK P. COWAN, Retired Physicist, Brook-· 

haven National Laboratory, Stuart, Fla. 
Dr. FRANKLIN C. DAIBER, College of Marine Studies, 

University of Delaware, Newark, Del. 
VALENTINE B. DEALE, Attorney at Law, Washington, 

D.C. 
RALPHS. DECKER, Retired Engineer, U.S. Atomic 

Energy Commission, Cambridge, Md. 
Dr. DoNALD P. DE SYLVA, Professor, Biology and Living 

Resources, School of Marine and Atmospheric Sci
ence, University of Miami, Miami, Fla. 

MICHAEL A. DUGGAN, College of Business Administra
tion, University of Texas, Austin, Tex. 

Dr. KENNETH G. ELZINGA, Department of Economics, 
University of Virginia, Charlottesville, Va. 

Dr. GEORGE A. FERGUSON, Professor of Nuclear Engi
neering, Howard University, Washington, D.C. 

Dr. HARRY FOREMEN, Director, Center for Population 
Studies, University of Minnesota, Minneapolis, Minn. 

JOHN H. FRYE, III, ASLBP Legal Assistant, Bethesda, 
Md.* 

JOHN M. FRYSIAK, ASLBP Attorney, Bethesda, Md.* 
MICHAEL GLASER, Partner, law firm of Glaser and 

Fletcher, Washington, D.C. 
ANDREW c. GOODHOPE, Retired Administrative Law 

Judge, Federal Trade Commission, Wheaton, Md. 
Dr. DAVID B. HALL, Los Alamos Scientific Laboratory, 

Los Alamos, N.M. 
Dr. CADET HAND, Director, Bodega Marine Laboratory, 

University of California, Bodega Bay, Calif. 
Dr. DAVID L. HETRICK, Professor, Nuclear Engineering 

Department, University of Arizona, Tucson, Ariz. 
ERNEST E. HILL, Engineer, Lawrence Livermore Labor

atory, University of California, Livermore, Calif. 
Dr. ROBERT L. HOLTON, School of Oceanography, Ore

gon State University, Corvallis, Ore. 
Dr. FRANK F. HOOPER, Chairman, Resource Ecology 

Program, School of Natural Resources, University of 
Michigan, Ann Arbor, Mich. 

SAMUEL W. JENSCH, Administrative Law Judge, U.S. 
Nuclear Regulatory Commission, Bethesda, Md.* 

ELIZABETH B. JOHNSON, Engineer, Oak Ridge National 
Laboratory, Oak Ridge, Tenn. 

Dr. WALTER H. JORDAN, Retired Senior Research Ad
visor & Physicist, Oak Ridge Na ti on al Laboratory, 
Oak Ridge, Tenn. 

LESTER KoRNBLITH, Jr., ASLBP Engineer, Bethesda, 
Md.* 

Dr. JAMES C. LAMB, III, Department of Environmental 
Sciences& Engineering, University of North Carolina, 
Chapel Hill, N.C. 

MARGARET M. LAURENCE, Partner, law firm of Laur
ence, Stokes and Neilan, Arlington, Va. 

ROBERT M. LAZO, ASLBP Executive Secretary, Bethes
da, Md.• 

Dr. J. V. LEEDS, Jr., Professor, Environmental and Elec
trical Engineering, Rice University, Houston, Tex. 

GUSTAVE A. LINENBERGER, ASLBP Physicist, Bethesda, 
Md.* 

Dr. LINDA W. LITTLE, Associate Professor, Department 
of Environmental Sciences & Engineering, University 
of North Carolina, Chapel Hill, N.C. 

Dr. STANLEY LIVINGSTON, Retired Associate Director, 
Atomic Energy Commission National Accelerator 
Laboratory, Santa Fe, N.M. 

Dr. EMMETH A. LUEBKE, ASLBP Physicist, Bethesda, 
Md.* 

EDWARD LUTON, ASLBP Attorney, Bethesda, Md.* 
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Dr. JOHN R. LYMAN, Retired Professor of Oceanography, 
University of North Carolina, Chapel Hill, N.C. 

Dr. MARVIN M. MANN, ASLBP Technical Advisor, 
Bethesda, Md.* 

Dr. WILLIAM E. MARTIN, Senior Ecologist, Battelle 
Memorial Institute, Columbus, Ohio 

Dr. KENNETH A. MCCOLLOM, Dean, Division of Engi
neering, Technology and Architecture, Oklahoma 
State University, Stillwater, Okla. 

GARY L. MILHOLLIN, University of Wisconsin Law 
School, Madison, Wis. 

MARSHALL E. MILLER, ASLBP Attorney, Bethesda, 
Md.* 

Dr. OsCAR H. PARIS, ASLBP Environmental Scientist, 
Bethesda, Md.* 

Dr. HUGH PAXTON, Los Alamos Scientific Laboratory, 
Los Alamos, N .M. 

Dr. PAUL W. PURDOM, Director, Environmental Studies 
Institute, Drexel University, Philadelphia, Pa. 

Dr. FORREST J. REMICK, Director, Institute of Science 
and Engineering, Pennsylvania State University, Uni
versity Park, Pa. 

Dr. ERNEST 0. SALO, Professor, Fisheries Research 
Institute-WH-10, College of Fisheries, University of 
Washington, Seattle, Wash. 

DAVID R. SCHINK, Department of Oceanography, Texas 
A&M University, College Station, Tex. 

CARL W. SCHWARZ, Partner, law firm of Metzger, 
Noble, Schwarz & Kempler, Washington, D.C. 

FREDERICK J. SHON, ASLBP Physicist, Bethesda, Md.* 
IVAN W. SMITH, ASLBP Attorney, Bethesda, Md.* 
Dr. MARTIN J. STE.INDLER, Chemist, Argonne National 

Laboratory, Argonne, Ill. 
Dr. QUENTIN J. STOBER, Research Associate Professor, 

Fisheries Research Institute, University of Washing
ton, Seattle, Wash. 

JOSEPH F. TUBRIDY, Attorney at Law, Washington, D.C. 
JOHN F. WOLF, Attorney, law firm of Lamensdorf, 

Leonard & Moore, Washington, D.C. 
SHELDON J. WOLFE, ASLBP Attorney, Bethesda, Md.* 

Atomic Safety and Licensing Appeal Panel 
An Atomic Safety and Licensing Appeal Board, estab

lished effective September 18; 1969, was delegated the 
authority to perform the review function which would 
otherwise be performed by the Commission in proceed
ings on applications for licenses or authorization in which 
the Commission had a direct financial interest, and in 
such other licensing proceedings as the Commission 
might specify. 

In view of the increase in the number of proceedings 
subject to administrative appellate review, the Atomic 
Safety and Licensing Appeal Panel was established on 
October 25, 1972, from whose membership three-member 
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appeal boards could be designated for each proceeding in 
which the Commission had delegated its authority to an 
appeal board. At the same time, the Commission modi
fied its rules to delegate authority to appeal boards in all 
proceedings involving the licensing of production and 
utilization facilities (for example, power reactors). 

Pursuant to subsection 201(g)(l) of the Energy Reor
ganization Act of 1974, the functions performed by 
appeal boards were specifically transferred to the Nuclear 
Regulatory Commission. The Commission appoints 
members to the Appeal Panel, and the Chairman of the 
panel (or, in his absence, the Vice Chairman) designates 
a three-member appeal board for each proceeding. The 
Commission retains review authority over decisions and 
actions of appeal boards. The appeal board panel, on 
September 30, 1977, was composed of the following full. 
time members and professional staff: 

ALAN S. ROSENTHAL, Appeal Panel Chairman, U.S. 
Nuclear Regulatory Commission, Bethesda, Md. 

Dr. JOHN H. BUCK, Appeal Panel Vice Chairman, U.S. 
Nuclear Regulatory Commission, Bethesda, Md. 

MICHAEL C. FARRAR, Appeal Panel Member, U.S. Nu
clear Regulatory Commission, Bethesda, Md. 

RICHARDS. SALZMAN, Appeal Panel Member, U.S. 
Nuclear Regulatory Commission, Bethesda, Md. 

JEROME E. SHARFMAN, Appeal Panel Member, U.S. 
Nuclear Regulatory Commission, Bethesda, Md. 

CHARLES BECHHOEFER, Counsel, Appeal Panel, U.S. 
Nuclear Regulatory Commission, Bethesda, Md. 

CARDIS L. ALLEN, Technical Advisor, Appeal Panel, 
U.S. Nuclear Regulatory Commission, Bethesda, Md. 

S. LORRAINE CRoss, Legal Intern, Appeal Panel, U.S. 
Nuclear Regulatory Commission, Bethesda, Md. 

LENORE R. MAGIDA, Legal Intern, Appeal Panel, U.S. 
Nuclear Regulatory Commission, Bethesda, Md. 

During fiscal year 1977, the Appeal Panel also included 
the following part-time members: 

Dr. LAWRENCE R. QUARLES, Dean Emeritus, School of 
Engineering and Applied Science, University of Vir
ginia, Charlottesville, Va. 

DR. W. REED JOHNSON, Professor of Nuclear Engineer
ing, University of Virginia, Charlottesville, Va. 

Advisory Committee on Medical Uses of Isotopes 

The Advisory Committee on Medical Uses of Isotopes 
was established in July 1958. The ACMI, composed of 
qualified physicians and scientists, considers medical 
questions referred to it by the NRC staff, and renders 
expert opinion regarding medical use of radioisotopes. 
The ACMI also advises the NRC staff, as requested, on 
matters of policy. Members are employed under yearly 
personal services contracts. The Deputy Directory, Divi- · 
sion of Fuel Cycle and Material Safety, serves as Com
mittee Chairman. As of September 30, 1977, the mem
bers were: 
RICHARD E. CUNNINGHAM, Chairman, A CM/, Deputy 

Director, Division of Fuel Cycle and Material Safety, 
U.S. Nuclear Regulatory Commission, Silver Spring, 
Md. 

Dr. FRANK H. DE LAND, Chief, Nuclear Medicine De
partment, Veterans' Administration Hospital, Lexing
ton, Ky. 

Dr. DAVIDE. KUHL, Associate Director, Laboratory of 
Nuclear Medicine and Radiation Biology, University 
of California, Los Angeles, Calif. 

Dr. JAMES L. QUINN, III, Director, Nuclear Medicine 
Department, Northwestern Memorial Hospital, 
Chicago, Ill. 

Dr. HENRY N. WAGNER, Jr., Professor, Radiology and 
Radiological Science, Johns Hopkins Medical Institu
tion, Baltimore, Md. 

Dr. EDWARD w. WEBSTER, Director, Department of 
Radiation Physics, Massachusetts General Hospital, 
Boston, Mass. 

Dr. JOSEPH B. WORKMAN, Associate Professor of Radi
ology, Duke University Medical Center, Durham, 
N.C. 



Appendix 3 

Public Document Rooms 

Most documents originated by NRC, or submitted to it for consideration, are placed in the Commission's Public Docu
ment Room at 1717 H Street, N.W., Washington, DC, for public inspection. In addition, documents relating to licensing 
proceedings or licensed operation of specific facilities are made available in local public document rooms-established in 
the vicinity of each proposed or existing nuclear facility. The locations of these local PD Rs as of December 1977, and the 
name of the facility for which documents are retained, are listed below. (NOTE: Due to changes in the location oflocal 
PD Rs, an updated listing may be obtained by writing to the Local Public Document Room Branch, Division of Rules and 
Records, U.S. Nuclear Regulatory Commission, Washington, DC 20555.) 

ALABAMA 

• Mrs. Maude S. Miller 
Athens Public Library 
South and Forrest 
Athens, Ala. 35611 

Browns Ferry nuclear plant 
• Mr. Wayne Love 

G. S. Houston Memorial Library 
212 W. Verdeshaw Street 
Dothan, Ala. 36301 

Farley nuclear plant 
• Ms. Joanne Wyatt 

Clanton Public Library 
100 First Street 
Clanton, Ala. 35045 

Barton nuclear plant 
• Mrs. Peggy McCutchen 

Scottsboro Public Library 
1002 South Broad Street 
Scottsboro, Ala. 35768 

Bellafonte nuclear plant 

ARIZONA 
• Mrs. Mary Carlson 

Phoenix Public Library 
Science and Industry Section 
12 East McDowell Road 
Phoenix, Ariz. 85004 

Palo Verde nuclear plant 

ARKANSAS 
•Mr. Vaughn 

Arkansas Polytechnic College 
Russelville, Ark. 72801 

Arkansas Nuclear One 

CALIFORNIA 
• Mr. C. Combs 

Kern County Library 
1315 Truxtun Avenue 
Bakersfield, Calif. 93301 

San Joaquin nuclear plant 

• Mrs. Alice Rosenberger 
Palo Verde Valley District 

Library 
125 West Chanslorway 
Blythe, Calif. 92255 
Mr. William B. Rohan 
San Diego County Law Library 
1105 Front Street 
San Diego, Calif. 92101 

Sundesert nuclear plant 

• Mrs. Lucille A. Martel 
Mission Viejo Branch Library 
24851 Chrisanta Drive 
Mission Viejo, Calif. 92676 

San Onofre nuclear plant 

• Mrs. Patricia Clark 
San Luis Obispo County Free 

Library 
888 Morro Street 
San Luis Obispo, Calif. 93406 

Diablo Canyon nuclear plant 

• Mrs. Judy Kapprott 
Humboldt County Library 
636 F Street 
Eureka, Calif. 95501 
Humb~ldt Bay nuclear plant 

• Mrs. Dorothy Harvey 
Business & Municipal Depart

ment 
Sacramento City /County 

Library 
828 I Street 
Sacramento, Calif. 95814 

Rancho Seco nuclear plant 

• Mr. Andrew La Mance 
Stanislaus County Free Library 
1500 I Street 
Modesto, Calif. 95345 

Stanislaus nuclear plant 

COLORADO 

• Miss Ester Fromm 
Greeley Public Library 
City Complex Building 
Greeley, Colo. 80631 

Fort St. Vrain nuclear plant 

CONNECTICUT 
• Mrs. Judy Liskov 

Waterford Public Library 
Rope Ferry Road-Route 156 
Waterford, Conn. 06385 

Millstone nuclear plant 
• Mr. William Van Beynum 

Russell Library 
119 Broad Street 
Middletown, Conn. 06457 

Haddam Neck nuclear plant 

DELAWARE 
• Mrs. Yvonne Puffer 

Newark Free Library 
Elkton Road and Delaware 

Avenue 
Newark, Del. 19711 

Summit nuclear plant 

FLORIDA 
• Ms. Sally Litton 

Jacksonville Public Library 
122 North Ocean Street 
Jacksonville, Fla. 32204 

Offshore Power Systems 
manufacturing facility 

• Mrs. R. Scott 
Indian River Junior College 

Library 
3209 Virginia Avenue 
Ft. Pierce, Fla. 33450 

St. Lucie nuclear plant 
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• Miss Elizabeth Peeler 
Environmental and Urban 
Affairs Library 

Florida International University 
Miami, Fla. 33199 

Turkey Point nuclear plant 

• Mrs. Bonsall 
Crystal River Public Library 
668 N.W. First 
Crystal River, Fla. 32639 

Crystal River nuclear plant 

GEORGIA 

• Mrs.J. W. Borom 
Burke County Library 
Fourth Street 
Waynesboro, Ga. 30830 

Vogtle nuclear plant 

• Ms. Annette Osborne 
Appling County Public Library 
Parker Street 
Baxley, Ga. 31513 

Hatch nuclear plant 

ILLINOIS 

• Mr. Ed Anderson 
Illinois Valley Community 

College 
Rural Route #l 
Oglesby, Ill. 16348 

La Salle nuclear plant 

• Mrs. Pam Wilson 
Morris Public Library 
604 Liberty Street 
Morris, Ill. 60451 

Dresden nuclear plant 
Midwest fuel recovery plant 

• Mrs. Marie Hoschied 
Moline Public Library 
504 17th Street 
Moline, Ill. 61250 

Quad Cities nuclear plant 

• Ms. Jo Ann Ellingson 
Zion-Benton Public Library 
2600 Emmaus Avenue 
Zion, Ill. 60099 

Zion nuclear plant 

• Mrs. M. Evans 
Vespasian Warner Public 

Library 
120 West Johnson Street 
Clinton, Ill. 61727 

Clinton nuclear plant 

• Mrs. Penny O'Roarke 
Byron Public Library 
Third and Washington Streets 
Byron, Ill. 61010 

Byron nuclear plant 

• Mr. Thomas Carter 
Wilmington Township Public 

Library 

201 S. Kankakee Street 
Wilmington, Ill. 60481 

Braidwood nuclear plant 

• Savanna Township Public 
Library 

326 Third Street 
Savanna, Ill. 61074 

Carroll nuclear plant 

INDIANA 

• Mr. David Palmer 
West Chester Township Public 

Library 
125 South Second Street 
Chesterton, Ind. 46304 

Bailly nuclear plant 

• Mr. Don C. Johnson 
Madison-Jefferson County 

Public Library 
420 West Main Street 
Madison, Ind. 47250 

Marble Hill nuclear plant 

IOWA 

• Miss Kay Burke 
Reference Service 

Cedar Rapids Public Library 
428 Third Avenue, S.E. 
Cedar Rapids, Iowa 52401 

Duane Arnold nuclear plant 

KANSAS 

• Mr. Jack Scott 
Coffey County Courthouse 
Burlington, Kans. 66839 

Wolf Creek nuclear plant 

LOUISIANA 

• Business & Science Division 
New Orleans Public Library 
219 Loyola Avenue 
New Orleans, La. 70140 

Offshore Power Systems 
manufacturing facility 

• Mr. Ken Owen 
University of New Orleans 

Library 
Louisiana Collection, Lakefront 
New Orleans, La. 70122 

Waterford nuclear plant 

• Miss Janie Videtto 
Audubon Library, 

West Feliciana Branch 
Ferdinand Street 
St. Francisville, La. 70775 

Mr. Jimmie H. Hoover 
Government Documents 

Department 
Louisiana State University 
Baton Rouge, La. 70803 

River Bend nuclear plant 

MAINE 

• Mrs. Barbara Shelton 
Wiscasset Public Library 
High Street 
Wiscasset, Me. 04578 

Maine Yankee nuclear plant 

MARYLAND 

• Mrs. Elizabeth Hart 
Charles County Library 
Garret and Charles Streets 
La Plata, Md. 20646 

Douglas Point nuclear plant 

• Mrs. Marie Barrett 
Calvert County Library 
Prince Frederick, Md. 20678 

Calvert Cliffs nuclear plant 

• Ms. Pamela R. Schott 
Harford Community College 
401 Thomas Run Road 
Bel Air, Md. 21014 
Per~yman nuclear plant 

MASSACHUSETTS 

• Mrs. Margaret Howland 
Greenfield Community College 
One College Drive 
Greenfield, Mass. 01301 

Yankee Rowe nuclear plant 

• Mr. Mark Titus 
Plymouth Public Library 
North Street 
Plymouth, Mass. 02360 

Pilgrim nuclear plant 

• Ms. Sue Sansoucie 
The Carnegie Library 
Avenue A 
Turner Falls, Mass. 01376 

Montague nuclear plant 

MICHIGAN 
• Mrs. Diana Shamp 

Reference Department 
Kalamazoo Public Library 
315 South Rose Street 
Kalamazoo, Mich. 49006 

Palisades nuclear plant 

• Mrs. Katherine Thomson 
St. Clair County Library 
210 McMorran Boulevard 
Port Huron, Mich. 48060 

Greenwood nuclear plant 

• Mrs. M. B. Wallick 
Charlevoix Public Library 
107 Clinton Street 
Charlevoix, Mich. 49720 

Bic Rock Point nuclear plant 

• Mrs. Alma FitzGibbons 
Grace Dow Memorial Library 
1710 West St. Andrews Road 



Midland, Mich. 48640 
Midland nuclear plant 

• Ms. Ann Stobbe 
Maude Preston Palenske 

Memorial Library 
500 Market Street 
St. Joseph, Mich. 49085 

D. C. Cook nuclear plant 

• Mrs. Marcia Learned 
Reference Department 
Monroe County Library System 
3700 South Custer Road 
Monroe, Mich.48161 

Fermi nuclear plant 

MINNESOTA 

• Mrs. Copeland 
Environmental Conservation 

Library 
Minneapolis Public Library 
300 Nicollet Mall 
Minneapolis, Minn. 55401 

Monticello nuclear plant 
Prarie Island nuclear plant 

MISSOURI 

• Mrs. Freida Mittwede 
Fulton City Library 
709 Market Street 
Fulton, Mo. 65251 

Mrs. Ranata Rotkowicz 
Olin Library of Washington 

University 
Skinker & Lindell Boulevard 
St. Louis, Mo. 63130 

Callaway nuclear plant 

MISSISSIPPI 

• Mrs. Stella Jennings 
Clairborne County Chancery 

Clerk 
Clairborne County Courthouse 
Port Gibson, Miss. 39150 

Grand Gulf nuclear plant 

• Mr. William McMullin 
Corinth Public Library 
1023 Fillmore Street 
Corinth, Miss. 38834 

Yellow Creek nuclear plant 

NEBRASKA 

• Mrs. Leona Hansen 
Blair Public Library 
1665 Lincoln Street 
Blair, Neb. 68008 

Ft. Calhoun 1 nuclear plant 

• Mr. Frank Gibson 
W. Dale Clark Library 
215 South 15th Street 
Omaha, Neb. 68102 

Ft. Calhoun 2 nuclear plant 

•Loy Mowery 
Auburn Public Library 
118 15th Street 
Auburn, Neb. 68305 

Cooper nuclear plant 

NEW HAMPSHIRE 

• Miss Pamela Gjettum 
Exeter Public Library 
Front Street 
Exeter, N.H. 03883 

Seabrook nuclear plant 

NEW JERSEY 

• Mr. Arthur Flandreu, Director 
Library Services 
Stockton State College Library 
Pomona, N.J. 08240 

Offshore Power Systems 
manufacturing facility 

Atlantic nuclear plant 

• Miss Elizabeth Fogg 
Salem Free Public Library 
112 West Broadway 
Salem, N.J. 08079 

Salem nuclear plant 
Hope Creek nuclear plant 

• Mrs. Gail Colure 
Ocean County Library 
Brick Township Branch 
401 Chambers Bridge Road 
Brick Town, NJ. 08723 

Oyster Creek nuclear plant 
Forked River nuclear plant 

NEW YORK 

• Mr. Patrick Lozitto 
Administrative Assistant 
Oswego County Office Building 
46 East Bridge Street 
Oswego, N.Y. 13126 

Nine Mile Point nuclear plant 
Sterling nuclear plant 
FitzPatrick nuclear plant 

• Mrs. June Rogoff 
Rochester Public Library 
Business & Social Science 

Division 
115 South Avenue 
Rochester, N.Y. 14604 

Ginna nuclear plant 

• Mr. Oliver Swift 
White Plains Public Library 
100 Martine Avenue 
White Plains, N. Y. 10601 

Indian Point nuclear plant 

• Mr. Richard Lusak 
Comsewogue Public Library 
170 Terryville Road 
Port Jefferson, N.Y. 11776 

Shoreham nuclear plant 

• Mrs. E. Overton 
Riverhead Free Library 
330 Court Street 
Riverhead, N.Y. 11901 

Jamesport nuclear plant 

• Mrs. Dorothy Augustine 
Catskill Public Library 
One Franklin Street 
Catskill, N.Y. 12414 

Greene County nuclear plant 

• Mr. Stanley Zukowzki, Head 
Science & Technology 

Department 
Buffalo & Erie County Public 

Library 
Lafayette Square 
Buffalo, N.Y. 14203 

Ms. Marsha Russell 
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Town of Concord Public Library 
23 North Buffalo Street 
Springville, N.Y. 14141 

Mrs. Walter Baumann 
Memorial Library of Little 

Valley 
Main Street 
Little Valley, N.Y. 14755 

NFS fuel reprocessing plant 
and UF, facility 

NORTH CAROLINA 

• Mrs. Ruth Osborne 
Public Library of Charlotte & 

Menklenburg County 
310North Tryon Street 
Charlotte, N .C. 28202 

McGuire nuclear plant 

• Mr. Roy Dicks, Documents 
Librarian 

Wake County Public Library 
104 Fayetteville Street 
Raleigh, N.C. 27601 

Shearon Harris nuclear plant 

• Mr. David G. Ferguson 
Davie County Public Library 
416 North Main Street 
P.O. Box 158 
Mocksville, N.C. 27028 

Perkins nuclear plant 

• Mr. Phillip Barton 
Southport-Brunswick County 

Library 
109 West Moore Street 
Southport, N .C. 28461 

Brunswick nuclear plant 

• Mrs. Charlotte Ellis 
Franklin County Library 
1026 Justice Street 
Louisburg, N.C. 27549 

Gulf Youngsville fuel 
fabrication facility 
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OHIO 

• Mrs. Betty Waltman 
Perry Public Library 
3753 Main Street 
Perry, Ohio 4408 l 

Perry nuclear plant 

• Miss Diana Conner 
Clermont County Library 
Third and Broadway Streets 
Batavia, Ohio 45103 

Zimmer nuclear plant 

• Mr. Donald Fought 
Ida Rupp Public Library 
310 Madison Street 
Port Clinton, Ohio 43452 

Davis-Besse nuclear plant 

• Mrs. Esther Schedley 
Berlin Township Public Library 
Four East Main Street 
Berlin Heights, Ohio 44814 

Erie nuclear plant 

OKLAHOMA 

• Mrs. Linda Hill 
Tulsa City /County Library 
400 Civic Center 
Tulsa, Okla. 74102 

Black Fox nuclear plant 

• Mrs. 0. J. Grosclaude 
Librarian 
Sallisaw City Library 
l l l North Elm 
Sallisaw, Okla. 74955 

Sequoyah UF, facility 

• Ms. Hazel Nicholson 
Guthrie Public Library 
402 East Oklahoma Street 
Guthrie, Okla. 73044 

Cimarron Pu fabrication 
plant and uranium fuel 
facility 

OREGON 

• Mr. H.B. Allen 
City Hall, Records Office 
P.O. Box 356 
Arlington, Ore. 97812 

Pebble Springs nuclear plant 

•Mr.Zimmer 
Columbia County Courthouse 
Law Library Circuit Court 

Room 
St. Helens, Ore. 97501 

Trojan nuclear plant 

PENNSYLVANIA 

• Reference Department 
Osterhout Free Library 
71 South Franklin Street 
Wilkes-Barre, Pa. 18701 

Susquehanna nuclear plant 

• Mr. John Geschwindi 
Government Publications 

Section 
State Library of Pennsylvania 
Box 1601 (Education Building) 
Harrisburg, Pa. 17126 

Peach Bottom nuclear plant 
Three Mile Island nuclear 

plant 
Fulton nuclear plant 

• Mrs. Gordon Bauerle 
Pottstown Public Library 
500 High Street 
Pottstown, Pa. 19464 

Limerick nuclear plant 

• Apollo Memorial Library 
219 North Pennsylvania Avenue 
Apollo, Pa. 15613 

Apollo UF, and Pu facilities 

• Mr. Anthony Martin 
Carnegie Library of Pittsburgh 
4400 Forbes Avenue 
Pittsburgh, Pa. 15213 

Cheswick Fuel Development 
Laboratories 

• Mr. F. E. Virostek 
B. F. Jones Memorial Library 
663 Franklin Avenue 
Aliquippa, Pa. 15001 

Beaver Valley nuclear plant 
Shippingport Light Water 

Breeder Reactor 

RHODE ISLAND 

• Mrs. Ann Crawford 
Cross Mill Public Library 
Old Post Road 
Charlestown, R.I. 02831 

Mrs. Ann Shaw 
University of Rhode Island 
University Library 
Government Publications Office 
Kingston, R.I. 02881 

Mr. Philip Newbury 
Senior Nuclear Information 

Coordinator 
New England Power Company 
P.O. Box600 
Charlestown, R.I. 02813 

New England nuclear plant 

SOUTH CAROLINA 

• Joe E. Garcia 
York County Library 
325 South Oakland Avenue 
Rockhill, S.C. 29730 

Catawba nuclear plant 

• Reference Department 
Richland County Public Library 
1400 Sumter Street 
Columbia, S.C. 29201 

Summer nuclear plant 

• Miss Louise Marcum 
Oconee County Library 
201 South Spring Street 
Walhalla, S.C. 29691 

Oconee nuclear plant 

• Mrs. Allene Reep 
Hartsville Memorial Library 
Home and Fifth Avenues 
Hartsville, S.C. 29550 

H.B. Robinson nuclear plant 

• Mr. David Lyon 
Cherokee County Library 
300 East Rutledge Avenue 
Gaffney, S.C. 29340 

Cherokee nuclear plant 

• Mr. Fred Bodiford 
County Supervisor 
County Office Building, Room 

105 
P.O. Box443 
Barnwell, S.C. 29812 

Barnwell fuel plant 
UF, facility 
Barnwell fuel storage station 

• Mr. Carl Stone 
Anderson County Library 
202 East Greenville Street 
Anderson, S.C. 29621 

Recycle fuel plant 

TENNESSEE 

• Mrs. A. A. Louderdale 
Fred A. Vought Library 
311 White Oak Street 
Hartsville, Tenn. 37074 

Hartsville nuclear plant 

• Ms. Dorothy Dismuke 
Oak Ridge Public Library 
Civic Center 
Oak Ridge, Tenn. 37830 

Mrs. Patricia Rugg 
Lawson McGhee Public Library 
500 West Church Street ' 
Knoxville, Tenn. 37902 

Clinch River breeder plant 
Exxon nuclear fuel recovery 

center 
Fuel fabrication facility 

• Mr. Wally Keasler 
Chattanooga-Hamilton County 

Bicentennial Library 
1001 Broad Street 
Chattanooga, Tenn. 37402 

Sequoyah nuclear plant 
Watts Bar nuclear plant 

Mr. T. Cal Hendrix 
Kingsport Public Library 
Broad and New Streets 
Kingsport, Tenn. 37660 

Phipps Bend nuclear plant 



TEXAS 

• Mrs. tim Whitworth 
Somervell County Public 

Library 
On The Square 
P.O. Box417 
Glen Rose, Tex. 76403 

Comanche Peak nuclear 
plant 

• Mrs. Rosie Hawthorne 
Newton County Library 
P.O. Box657 
Newton, Tex. 77034 

Blue Hills nuclear plant 

• Honorable Bert Huebner 
Judge, Matagorda County 
Matagorda County Courthouse 
Bay City, Tex. 77414 

South Texas nuclear plant 

• Mrs. Kroesche 
Sealy Public Library 
415 Main Street 
Sealey, Tx. 77474 

Allens Creek nuclear plant 

VERMONT 

• Mrs. June Bryant 
Brooks Memorial Library 
224 Main Street 
Brattleboro, Vt. 05301 

Vermont Yankee nuclear 
plant 

VIRGINIA 

• Ms. Sandra Peterson 
Swem Library 
College of William & Mary 
Williamsburg, Va. 23185 

Surry nuclear plant 

• Mr. Edward Kube 
Board of Supervisors 
Louisa County Courthouse 
P.O. Box27 
Louisa, Va. 23093 

Mr. Gregory Johnson 
Alderman Library 
Manuscripts Department 
University of Virginia 
Charlottesville, Va. 22901 

North Anna nuclear plant 

WASHINGTON 

• Miss D. E. Roberts, City 
Librarian 

Richland Public Library 
Swift and Northgate Streets 
Richland, Wash. 99352 

WPPSS l, 2, and 4 nuclear 
plants 

Exxon fuel plant 

• Mrs. D. Stendal 
Chief Librarian 

Sedro Wooley Library 
802 Ball Avenue 
Sedro Wooley, Wash. 98294 

Skagit nuclear plant 

• Ms. Selma Nielsen 
W. H. Abel Memorial Library 
125 Main Street South 
Montesano, Wash. 98563 

WPPSS 3 and 5 nuclear plants 

WISCONSIN 

• Mrs. Jan Radloff 
Lacrosse Public Library 
800 Main Street 
Lacrosse, Wis. 54601 

Lacrosse nuclear plant 

• Mr. Arthur M. Fish 
Document Department, Library 
University of Wisconsin 
Stevens Point 
Stevens Point, Wis. 54481 

Point Beach nuclear plant 
Wood nuclear plant 

• Mrs. M. Gates 
Dwight-Foster Public Library 
102 East Milwaukee Avenue 
Fort Atkinson, Wis. 53538 

Ms. Ann Waidelich 
Municipal Reference Service 
Madison Public Library 
Room 103-B 
City County Building 
Madison, Wis. 53709 

Koshkonong nuclear plant 

• Miss Sue Grossheuch 
Kewaunee Public Library 
833 Juneau Street 
Kewaunee, Wis. 54216 

Kewaunee nuclear plant 

• Mr. John Jax 
Attention: Mr. Phil Sawin 
University of Wisconsin 
Stout Library 
Menomonie, Wis. 54751 

Tyrone nuclear plant 

• Mrs. Frances Wendtland 
Mead Public Library 
710 North Eighth Street 
Sheboygan, Wis. 53081 

Haven nuclear plant 

WYOMING 

• Mrs. Carroll Highfill 
Converse County Library 
Douglas, Wyo. 82633 

Highland uranium mill 

• Mrs. Margaret Baker 
Carbon County Public Library 
Courthouse 
Rawlins, Wyo. 82301 
Shirley Basin uranium mill 

PUERTO RICO 

• Mrs. Rosario Cabrera 
Public Library, City Hall 
Jose de Diego Avenue 
P.O. Box 1086 
Arecibo, P.R. 00612 
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Mrs. Amalia Ruiz De Porras 
Etien Totti Public Library 
College of Engineers, Architects 

& Surveyors 
Urb Roosevelt Development 
Hato Rey, P.R.00918 

North Coast nuclear plant 



Appendix 4 

Regulations 

The regulations of the Nuclear Regulatory Commis
sion are contained in Title 10, Chapter I, of the Code of 
Federal Regulations. Effective and proposed regulations 
concerning licensed activities; and certain policy state
ments relating thereto, which were published in the Fed
eral Register during fiscal year 1977 are set forth below. 

REGULATIONS AND AMENDMENTS 
PUT INTO EFFECT 

Disclosure of Medical Records Under the Control of 
NRC-Part9 

On October 14, 1976, an amendment to Part 9 was 
published, effective immediately, which deleted §9.62(a), 
thereby permitting disclosure of medical records under 
the Commission's control directly to the requester. 

Emironmental Effects of the Uranium Fuel Cycle 

On November 11, 1976, the Commission published a 
notice concluding that subject to limitations expressed 
in the notice, full power operating licenses, construction 
permits, and limited work authorizations may be issued 
in pending cases in advance of the adoption of an interim 
rule on the basis of the currently effective chemical re
processing and waste storage values of Table S-3. 

Exposure of Individuals to Concentrations of Radioactive 
Materials in Air in Restricted Areas-Part 20 

On November 29, 1976, amendments to Part 20 were 
published, effective December 29, 1976, concerning 
control of internal occupational exposures to radioactive 
materials, including provision for use of respiratory pro
tective equipment. 

Special Procedures Applicable to Adjudicatory Proceed
ings Involving Restricted Data or Other National Security 
Information-Part 2 

On December 6, 1976, amendments to Part 2 were 
published, effective January 5, 1977, concerning the use 
of Restricted Data and National Security Information 
in NRC proceedings. 

Use of Depleted Uranium in Industrial Products or De
vices-Part 40 

On December 6, 1976, amendments to Part 40 were 
published, effective January 5, 1977, to issue a general 

license to receive, acquire, possess, use, or transfer de
pleted uranium in industrial products or devices for mass 
volume applications, to set out requirements for issuance 
of specific licenses to manufacture, import or transfer 
industrial products and devices for use under the pro
posed general license, and to define depleted uranium. 

Codes and Standards for Nuclear Power Plants-Part SO 

On December 6, 1976, amendments to Part 50 were 
published, effective January 5, 1977, which incorporate a 
new edition and new addenda of referenced national 
codes. 

Privacy Act Regulations, Exemptions-Part 9 

On December 20, 1976, an amendment to Part 9 was 
published, effective immediately, which exempts from 
certain requirements of the Privacy Act portions of the 
NRC systems ofrecords NRC-1, "Appointment and 
Promotion Certificate Records-NRC." 

Miscellaneous Amendments-Parts 7, 20, and 73 

On December 23, 1976, amendments to Parts 7, 20, 
and 73 were published, effective immediately, which cor
rect the address and phone number of the Region II office 
and change a reference to 10 CFR Part 9 in Part 7. 

Group Licensing for Certain Medical Uses-Part 35 

On December 27, 1976, an amendment to Part 35 was 
published, effective immediately, which adds the use of 
sulfur colloid for bone marrow imaging to the group of 
medical uses of byproduct material. 

Implementation of Legislation Amending the Price-An
derson Act-Part 140 

On January 3, 1977, amendments to Part 140 were 
published, effective August I, 1977, which implement the 
provisions of the Price-Anderson Act (Pub. L. 94-197). 

Seismic and Geologic Design Bases-Part 100 
On January 10, 1977, an amendment to Part 100 was 

published, effective immediately, which states that the 
maximum historic earthquake could be exceeded in the 
determination of the safe shutdown where warranted. 

Exemption of Persons Using Thorium in Personnel Neu-
. tron Dosimeters-Part 40 

On February 3, 1977, an amendment to Part 40 was 
published, effective March 7, 1977, which will exempt 



from licensing and regulatory requirements persons using 
personnel neutron dosimeters containing not more than 
50 milligrams of thorium. 

Requirements for the Physical Protection of Nuclear 
Power Plants-Parts 50 and 73 

On February 24, 1977, amendments to Parts 50 and 73 
were published, effective March 28, 1977, which, in the 
interest of common defense and security and the public 
health and safety, identify measures to be taken for the 
protection of nuclear power plants against industrial 
sabotage. 

Rules Governing Public Attendance at Meetings of the 
Nuclear Regulatory Commission-Parts 2, 7, and 9 

On March 7, 1977, amendments to Parts 2, 7, and 9 
were published, effective March 12, 1977, to implement 
the open meeting requirements of the Government in the 
Sunshine Act of 1976 (Pub. L. 94-409). 

Uranium Fuel Cycle Impacts from Spent Fuel Reproces
sing and Radioactive Waste Management-Part 51 

On March 14, 1977, amendments to Part 51 were pub
lished, effective immediately, so as to incorporate revised 
values, based on a new study of the available information, 
for the nuclear waste management and nuclear fuel re
processing portions of the fuel cycle. 

Export of Certain Byproduct Material to Other Than 
Schedule A Countries-Part 36 

On March 28, 1977, an amendment to Part 36 was 
published, effective immediately, which clarifies the 
phrase in §36.2l(a) "when contained in luminous safety 
devices installed in aircraft as generally licensed items 
pursuant to §31.7 of this chapter." 

Group Licensing for Certain Medical Uses-Part 35 

On March 31, 1977, an amendment to Part 35 was 
published, effective immediately, which adds indium-
l l 3m as chloride for blood pool imaging including pla
centa localization as a licensed medical use of radioiso
topes. 

Material Status Reports, Form NRC/ERDA-742, Re
porting Date Change to March 31 and September 30 of 
Each Year-Part 70 

On March 31, 1977, an amendment to Part 70 was 
published, effective immediately, which changes the re
porting dates from December 31 and June 30 to March 
31 and September 30 for Form NRC/ERDA-742. 

Plans for Coping with Radiological Emergencies-Part 70 

On March 31, 1977, amendments to Part 70 were pub
lished, effective immediately, which set forth (l) the re
quirement that an application for a license to process and 
use special nuclear material in fuel reprocessing and fuel 
fabrication plants contain plans for coping with emergen
cies and (2) the minimum information that applicants 
should include in these emergency plans. 

Corrective and Minor Amendments-Parts 0, 20, and 50 

On April 18, 1977, amendments to Parts 0, 20, and 50 
were published, effective immediately, which were minor 
and corrective in nature. 

Miscellaneous Amendments-Part 140 

On April 18, 1977, amendments to Part 140 were pub
lished, effective May I, 1977, to increase the level of the 
primary layer of financial protection required of certain 
indemnified licensees, and make certain other minor 
changes in indemnity agreement forms and in the facil
ity form of nuclear liability insurance policy furnished as 
financial protection. 

Addition to General License for In Vitro Diagnostic Pro
ducts-Part 31and32 

On April 28, 1977, amendments to Parts 31and32, 
were published, effective May 31, 1977, which add selen
ium-75 to the list ofradionuclides in the general license 
for medical laboratory use. 

Commission Review of Appeal Board Decisions and Pro
cedure for Request for Stays-Part 2 
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On May 2, 1977, amendments to Part 2 were published, 
effective June l, 1977, to provide procedures for parties 
to petition the Commission for a discretionary review of 
a decision or action of the Atomic Safety and Licensing 
Appeal Board. This rule also provides a procedure for 
parties to apply for stays of the decisions or actions of 
both presiding officers and the AS LAB. 

Early Site Reviews and Limited Work Authorizations
Parts 2 and 50 

On May 5, 1977, amendments to Parts 2 and 50 were 
published, effective June 6, 1977, which establish proce
dures for the early review of site suitability issues both 
separate from and in conjunction with the initiation of 
proceedings for the issuance of permits authorizing the 
construction of nuclear power and test reactors. 

GAO Clearances, Reporting and Recordkeeping Require
ments-Parts 20, 30, 31, 32, 33, 34, 35, 36, 40, 50, 55, 70, 
71,73,140,andl50 

On May 19, 1977, amendments to Parts 20, 30, 31, 
32, 33, 34, 35, 36, 40, 50, 55, 70, 71, 73, 140, and 150 were 
published, effective immediately, which add the update 
notations, which state that the reporting or recordkeep
ing requirement has been approved by the General Ac
counting Office, and include the appropriate GAO ap
proval number. 

Addition to General License for In Vitro Diagnostic Pro
ducts-Parts 31 and 32 

On May 26, 1977, amendments to Parts 31and32 
were published, effective June 27, 1977, which add mock 
iodine-125 to the list of radionuclides in the general li
cense for medical laboratory use. 
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Reports to the Commission Concerning Defects and Non
compliance-Parts 2, 21, 31, 34, 35, 40, and 70 

On June 6, 1977, amendments to Parts, 2, 21,31, 34, 
35, 40, and 70 were published, effective July 6, 1977, and 
January 6, 1978, which require directors and responsible 
officers affirms and organizations building, operating, 
or owning NRC-licensed facilities, or conducting NRC
licensed activities, to report failures to comply with reg
ulatory requirements and defects in components which 
may result in a substantial safety hazard. 

Employment and Financial Interest Statements-Part 0 

On June 30 1977, amendments to Part 0 were pub
lished, effective immediately, which require employees 
to submit one copy of employment and financial interest 
statements to the appropriate reviewer instead of two 
copies. 

Interpretation by the General Counsel of 10 CFR §73.55, 
Illumination and Physical Search Requirements-Part 8 

On June 30, 1977, an amendment to Part 8 was pub
lished, effective immediately, which adds an interpret
ation by the General Counsel of the requirements for 
physical protection of licensed activities in nuclear power 
reactors against industrial sabotage. 

Certain Reporting Dates Changed-Parts 30, 40, and 
150 

On June 30, 1977, amendments to Parts 30, 40, and 
150 were published, effective immediately, which change 
reporting dates to correspond to the new Federal fiscal 
year. 

Standardization of Nuclear Power Plants-General 
Statement of Policy 

On July 5, 1977, the Commission issued a policy 
statement for comment on the continuing use of stand
ardization of nuclear power plants. 

Environmental Reports by Applicants for Materials Li
censes-Part 51 

On July 8, 1977, an amendment to Part 51 was pub
lished, effective August 4, 1977, which requires that 15 
copies of the environmental report applicable to mate
rials licenses be submitted to the NRC and that an addi
tional 85 copies of the environmental report be retained 
by the applicant for distribution to Federal, state, and 
local officials in accordance with written instructions is
sued by the Director of Nuclear Material Safety and 
Safeguards. 

Export of Small Quantities of SNM for Government
Sponsored Use-Part 70 

On July 8, 1977, an amendment to Part 70 was pub
lished, effective immediately, which exempts U.S. Gov
ernment agencies from the requirements for an export 
license for small quantities of special nuclear material 
intended for use in U.S. Government-sponsored or co
operative activities in foreign countries. 

Petitions for Review of Director's Denial of Enforcement 
Requests-Part 2 

On July 14, 1977, an amendment to Part 2 was pub
lished, effective August 15, 1977, which provides pro
cedures under which the Commission may, on its own 
motion, review a Director's decision denying a request to 
institute enforcement proceedings in order to determine 
whether the Director has abused his discretion 

Specific Licenses to Individual Physicians and Institu
tions-Part 35 

Or. July 14, 1977, an amendment to Part 35 was pub
lished, effective August 15, 1977, which requires most 
medical institutions to be licensed for the use of radio
active material in the institution rather than the individ
ual physician using the radioactive material. 

Statement of Organization and General Information
Part I 

On July 18, 1977, the Commission issued a statement of 
its organization and functions that sets out in codified 
form, effective immediately, a description of the major 
program and staff components of the agency and their 
functions, lists the location ofNRC offices, and describes 
the NRC seal and flag. 

Codes and Standards for Nuclear Power Plants-Part 50 

On July 18, 1977, an amendment to Part 50 was pub
lished, effective August 17, 1977, which incorporates by 
reference new addenda to specified published national 
codes and standards for the design, fabrication, construc
tion, testing, and inspection of reactor components and 
systems. 

Outside Employment and Other Activity-Part 0 

On August l, 1977, amendments to Part 0 were pub
lished, effective September 12, 1977, which specify in 
greater detail what constitutes a conflict of interest with 
respect to outside employment or other activities of NRC 
employees. 

Quality Assurance Requirements for Transport Pack
ages-Part 71 

On August 4, 1977, amendments to Part 71 were pub
lished, effective October 18, 1977, which upgrade require
ments for quality assurance in the design, fabrication, 
assembly, testing, use, and maintenance of packagings 
for shipping and transporting licensed radioactive mater
ial. 

Revocation or Modification of Certain Reporting Require
ments-Parts 50 and 140 

On August 29, 1977, amendments to Parts 50 and 140 
were published, effective immediately, which ( l) revoke 
the requirement that ifthe construction or modification 
of a facility is completed before the earliest date specified 
in the construction permit, the holder of the construction 
permit shall promptly notify the Commission for the pur
pose of accelerating the final inspection; and (2) modify 



the repetitive reporting requirements set out in special 
provisions applicable to licensees furnishing financial 
protection in whole or in part in the form of adequate re
sources. 

Interim Exemption of Certain SNM Exports from Agree
ment for Cooperation Requirements-Part 70 

On August 31, 1977, an interim amendment to Part 70 
was published, effective immediately, to exempt exports 
of special nuclear material which is diluted in such a way 
that it is no longer usable for any nuclear activity relevant 
from the point of view of safeguards, or is practicably ir
recoverable, from the requirement that the expott be sub
ject to an agreement for cooperation. This interim rule 
will expire on March l, 1978, unless extended by the 
Commission. The Commission expects to make a de
cision by March 1, 1978, on whether the interim rule 
should be made permanent. Interested persons were in
vited to submit comments by October 17, 1977. 

Amendments to Revoke or Revise Certain Reporting Re
quirements--Parts 20, 32, 70, 73, and 150 

On September l, 1977, amendments to Parts 20, 32, 
70, 73, and 150 were published, effective immediately, 
which revoke three reporting requirements, revise four 
reporting requirements to require telephone notification 
only, and revise two reporting requirements to increase 
the threshold for reporting damage to property. 

Requirements for the Physical Protection of Nuclear 
Power Plants-Part 73 

On September 29, 1977, an amendment to Part 73 was 
published, effective immediately, which delays the imple
mentation of the physical search requirement for regular 
employees of a licensee at nuclear power reactor sites. 

REGULATIONS AND AMENDMENTS 
PROPOSED 

Uranium Fuel Cycle Impacts from Spent Fuel Reproces
sing and Radioactive Waste Management-Part 51 

On October 18, 1976, a proposed amendment to Part 
51 was published for comment which would replace the 
existing Table S-3 in Part 51 with a new table. (Interim 
rule published in the Federal Register March 14, 1977 .) 

Standards for Combustible Gas Control Systems-Part 
50 

On October 21, 1976, proposed amendments to Part 
50 were published for comment which would ( 1) clarify 
the Commission's original intent in regard to Appendix 
A, General Design Criterion 50, and (2) provide 
a new §50.44 to specify standards for combustible gas 
control systems. 

Periodic Updating of Final Safety Analysis Reports-Part 
50 

On November 8, 1976, proposed amendments to Part 
50 were published for comment which would require each 

applicant for or holder of a power reactor operating li
cense which would be or was issued after January 1, 1963, 
to periodically submit to the Commission revised pages 
for its Final Safety Analysis Repoifthat indicate changes 
made in the facility or the procedures for its operation 
and any analyses that are affected by these changes. 

Financial Assistance to Participants in Commission Pro
ceedings-Part 2 

On November 18, 1976, the Commission published a 
statement of considerations terminating rulemaking. The 
notice also set up the framework for funding in the 
GESMO proceeding if Congress so authorizes and the 
Commission's planned study regarding possible relief 
from procedural burdens in other proceedings. 

Distribution of Applications and Environmental State
ments to Local Officials-Parts 2 and 51 

On January 17, 1977, proposed amendments to Parts 
2 and 51 were published for comment which would re
quire applicants to distribute copies of draft environmen
tal impact statements and environmental reports to ap
propriate local officials. 

Guard Force Response to an Alarm-Part 73 

On February 10, 1977, proposed amendments to Part 
73 were published for comment which would clarify the 
responsibilities of the onsite guards for the protection of 
special nuclear material from theft and licensed plants 
from industrial sabotage and would assure uniformity in 
the application of regulatory requirements. 

Proposed General License for Routine Use of Plutonium-
238 Powered Cardiac Pacemakers-Part 70 

On March 14, 1977, proposed amendments to Part 70 
were published for comment which would establish ( l) 
general licenses for the implantation, routine use, and re
covery of plutonium-238 powered cardiac pacemakers 
that have been proved reliable and safe under investiga
tional programs of actual use and (2) the requirements 
for issuance of specific licenses authorizing distribution 
of pacemakers for routine use under the general license. 

Plutonium-238 Powered Cardiac Pacemakers-Part 150 

On March 14, 1977, a proposed amendment to Part 
150 was published for comment which would make the 
Commission the sole agency regulating the routine use 
under general license of plutonium-238 powered cardiac 
pacemakers and the distribution under specific license of 
pacemakers used under such general license. 

Authority for Access to or Control Over Special Nuclear 
Material-Parts 11, 50, and 70 

On March 17, 1977, proposed amendments to Parts 
11, 50, and 70 were published for comment which would 
require certain individuals involved in the operation of 
licensed nuclear power reactors and fuel reprocessing 
plants, in the licensed use, processing, or storage of cer
tain quantities of special nuclear materials, and in the 
transportation by the private sector of certain quantities 
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of special nuclear material, to receive authorization from 
the Commission for access to or control over special nu
clear material. 

Waiver or Reduction of Fees for Searching and Reproduc
tion of Records-Part 9 

On March 31, 1977, proposed amendments to Part 9 
were published for comment which would reflect the re
quirements of the FOIA that documents shall be furn
ished without charge or at a reduced charge where an 
agency determines that waiver or reduction of the fee for 
searching and reproduction ofrecords is in the public in
terest because furnishing the information can be consi
dered as primarily benefiting the general public. 

Codes and Standards for Nuclear Power Plants-Part 50 

On March 31, 1977, proposed amendments to Part 50 
were published for comment which would incorporate by 
reference new addenda to specified published national 
codes and would clarify provisions in §50.55a and Ap
pendix G to Part 50. 

Proposed Revision of License Fee Schedules-Part 170 

On May 2, 1977, proposed amendments to Part 170 
were published for comment which would revise the 
schedule of fees for facilities and materials applications 
and licenses. 

Miscellaneous Amendments-Part 2 

On May 2, 1977, proposed amendments to Part 2 were 
published for comment which would facilitate public par
ticipation in the facility license application review and 
hearing process, to improve coordination with states, 
counties, and municipalities, and to make certain other 
improvements. 

Human Uses ofTeletherapy Units-Part 35 

On May 19, 1977, proposed amendments to Part 35 
were published for comment regarding human uses of 
byproduct (i.e., reactor produced) material in teletherapy 
units and to ensure that teletherapy units are properly 
calibrated. 

License Safeguards Contingency Plans-Parts 50, 70, 
and73 

On May 19, 1977, proposed amendments to Parts 50, 
70, and 73 were published for comment which would re
quire licensees authorized to operate a nuclear reactor 
(other than certain research and test reactors) and tho_se 
authorized to possess strategic quantities of plutonium or 
uranium-235 to develop and implement acceptable plans 
for responding to threats, thefts, and sabotage oflicensed 
nuclear materials and facilities. 

Export and Import of Nuclear Facilities and Materials
Parts 2, 30,31, 32,33, 36, 40,50, 70, and 110 

On June 30, 1977, proposed amendments to Parts 2, 

30, 31, 32, 33, 36, 40, 50, 70, and 110 were published to 
provide for standards, procedures, and rules of practice 
for licensing the export and import of utilization facili
ties, source, byproduct, and special nuclear materials. 

Performance Oriented Safeguards Requirements-Parts 70 
and73 

On July 5, 1977, proposed amendments to Parts 70 and 
73 were published for comment which include perfor
mance oriented safeguards requirements for strength
ened physical protection for strategic special nuclear ma
terial and for certain fuel cycle facilities, associated trans
portation and other activities involving significant quan
tities of strategic special nuclear materials. 

Upgraded Guard Qualification Training and Equipment Re
quirements-Part 73 

On July 5, 1977, proposed amendments to Part 73 
were published for comment to require upgraded guard 
qualification training and equipping requirements for 
security personnel protecting against theft of special nu
clear material and industrial sabotage of nuclear facilities 
or nuclear shipments. 

Removal or Defacing of Radioactive Materials Labels on 
Empty Containers-Part 20 

On July 14, 1977, a proposed amendment to Part 20 
was published for comment to require the removal, de
facing, or otherwise rendering unidentifiable radioactive 
materials labels on empty containers prior to disposal. 

Maintaining Integrity of Structures, Systems, and Com
ponents Important to Safety During Construction at Multi
Unit Sites-Part 50 

On July 14, 1977, proposed amendments to Part 50 were 
published for comment to require that, for multi-unit 
sites, applicants for construction permits and operating 
licenses take proper precautions to assure the integrity 
of structures, systems, and components important to the 
safety of the operating unit during all construction activ
ities. 

Burden of Proofin Enforcement Proceedings-Part 2 

On July 21, 1977, a proposed amendment to Part 2 was 
published for comment to provide generally that the pro
ponent of an order in an enforcement action has the bur
den of proof. 

General License for Government Agencies' Operational 
Use of Small Quantities of Source Material-Part 40 

On September 1, 1977, a proposed amendment to Part 
40 was published for comment, which includes Federal, 
state, and local government agencies' research, develop
ment, educational, or operational use of small quantities 
of source materal in the general license which authorizes 
certain persons to use small quantities of source material. 



Appendix 5 

Regulatory Guides 

Regulatory guides describe and make available to the 
public methods acceptable to the NRC staff for imple
menting specific parts of the Commission's regulations 
and, in some cases, describe techniques used by the staff 
in evaluating specific problems or postulated accidents. 
Guides also may provide guidance to applicants concern
ing information needed by the staff in its review of appli
cations for permits and licenses. 

Comments and suggestions for improvements in guides 
are encouraged at all times, and guides will be revised as 
appropriate, to accommodate comments and to reflect 
new information or experience. Regulatory guides may 
also be withdrawn when they are superseded by the Com
mission's regulations, when equivalent recommendations 
have been incorporated in applicable approved codes and 
standards, or when changes in methods and techniques 
have made them obsolete. 

When guides are issued, revised, or withdrawn, a notice 
is placed in the Federal Register and a public announce
ment is made. Single copies of guides may be obtained by 
writing to the Director, Division of Document Control, 
U.S. Nuclear Regulatory Commission, Washington, 
D.C. 20555. The following guides were issued or revised 
(or withdrawn as noted) during the period October l, 
1976, to September 30, 1977. 

Division I-Power Reactor Guides 

1. 7 Control of Combustible Gas Concentrations in 
Containment Following a Loss-of-Coolant 
Accident (Revision I) 

1.8 Personnel Selection and Training (Revision 
1-R) 

1.31 Control of Ferrite Content in Stainless Steel 
Weld Metal (Revision 2) 

1.32 Criteria for Safety-Related Electric Power Sys-
tems for Nuclear Power Plants (Revision 2) 

1.33 Quality Assurance Program Requirements 
(Operation) (Revision l) 

1.38 Quality Assurance Requirements for Packag-
ing, Shipping, Receiving, Storage, and Han
dling of I terns for Water-Cooled Nuclear 
Power Plants (Revisions 1 and 2) 

1.39 Housekeeping Requirements for Water-Cooled 
Nuclear.Power Plants (Revision l and Revi
sion 2) 

1.59 Design Basis Floods for Nuclear Power Plants 
(Revision 2) 

1.63 Electric Penetration Assemblies in Contain-
ment Structures for Light-Water-Cooled 

1.66 

1.68 

1.68.l 

1.68.2 

1.84 

1.85 

1.88 

1.90 

1.95 

1.97 

1.99 

1.100 

1.101 

1.103 

1.105 
1.106 

1.107 

1.108 

1.1 ll 

Nuclear Power Plants (Revision l) 
WITHDRAWN-Nondestructive Examina

tion ofTubular Products 
Initial Test Programs for Water-Cooled Reac

tor Power Plants (Revision 1) 
Preoperational and Initial Startup Testing of 

Feedwater and Condensate Systems for Boil
ing Water Reactor Power Plants (Revision I) 

Initial Startup Test Program to Demonstrate 
Remote Shutdown Capacity for Water
Cooled Nuclear Power Plants 

Code Case Acceptability-AS ME Section III 
Design and Fabrication (Revisions 8, 9, and 
10) 

Code Case Acceptability-ASME Section III 
Materials (Revisions 8, 9, and 10) 

Collection, Storage, and Maintenance of Nu
clear Power Plant Quality Assurance Rec
ords (Revision 2) 

Inservice Inspection of Prestressed Concrete 
Containment Structures with Grouted Ten
dons (Revision l) 

Protection of Nuclear Power Plant Control 
Room Operators Against an Accidental 
Chlorine Release (Revision 1) 

Instrumentation for Light-Water-Cooled Nu
clear Power Plants to Assess Plant Condi
tions During and Following an Accident 
(Revision l) 

Effects of Residual Elements on Predicted 
Radiation Damage to Reactor Vessel Mate
rials (Revision I) · 

Seismic Qualification of Electric Equipment for 
Nuclear Power Plants (Revision l) 

Emergency Planning for Nuclear Power Plants 
(Revision l) 

Post-Tensioned Prestressing Systems for Con
crete Reactor Vessels and Containments 
(Revision I) 

Instrument Setpoints (Revision l) 
Thermal Overload Protection for Electric 

Motors on Motor-Operated Valves (Revision 
l) 

Qualifications for Cement Grouting for Pre
stressing Tendons in Containment Structures 
(Revision l) 

Periodic Testing of Diesel Generator Units 
Used as Onsite Electric Power Systems at 
Nuclear Power Plants (Revision 1) 

Methods for Estimating Atmospheric Trans
port and Dispersion of Gaseous Effluents in 
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1.112 

l.113 

1.114 

1.115 

l.116 

1.119 

l.123 

1.124 

1.125 

1.126 

1.127 

1.128 

1.129 

1.130 

1.131 

1.132 

1.133 

1.134 

1.135 

2.4 

2.5 

Routine Releases from Light-Water-Cooled 
Reactors (Revision I) 

Calculation of Releases of Radioactive Mate-
rials in Gaseous and Liquid Effluents from 
Light-Water-Cooled Power Reactors (Revi-
sionO-R) 

Estimating Aquatic Dispersion of Effluents 
from Accidental and Routine Reactor Re-
leases for the Purpose of Implementing Ap-
pendix I (Revision I) 

Guidance on Being Operator at the Controls of 
a Nuclear Power Plant (Revision l) 

Protection Against Low-Trajectory Turbine 
Missiles (Revision l) 

Quality Assurance Requirements for Installa-
tion, Inspection, and Testing of Mechanical 
Equipment and Systems (Revision 0-R) 

WITHDRAWN-Surveillance Program for 
New Fuel Assembly Designs 

Quality Assurance Requirements for Control of 
Procurement of Items and Services for Nu-
clear Power Plants (Initial Issue and Revision 
I) 

Design Limits and Loading Combinations for 
Class I Linear-Type Component Supports 

Physical Models for Design and Operation of 
Hydraulic Structures and Systems for Nu-
clear Power Plants 

An Acceptable Model and Related Statistical 
Methods for the Analysis of Fuel Densifica-
ti on 

Inspection of Water-Control Structures Asso-
ciated with Nuclear Power Plants 

Installation Design and Installation of Large 
Lead Storage Batteries for Nuclear Power 
Plants 

Maintenance, Testing, and Replacement of 
Large Lead Storage Batteries for Nuclear 
Power Plants 

Design Limits and Loading Combinations for 
Class I Plate-And-Shell-Type Component 
Supports 

Qualification Tests of Electric Cables, Field 
Splices, and Connections for Light-Water-
Cooled Nuclear Power Plants 

Site Investigations for Foundations ofNuc:lear 
Power Plants 

Loose-Part Detection Program for the Primary 
System of Light-Water-Cooled Reactors 

Medical Certification and Monitoring of Per-
sonnet Requiring Operator Licenses 

Normal Water Level and Discharge at Nuclear 
Power Plants 

Division 2-Research and Test Reactor Guides 

Review of Experiments for Research Reactors 
(Revision 0-R) 

Quality Assurance Program Requirements for 
Research Reactors 

Division 3-Fuels and Materials Facilities Guides 

3.4 Nuclear Criticality Safety in Operations with 
Fissionable Materials Outside Reactors 
(Revision I) 

3.11 Design, Construction, and Inspection of Em-
bankment Retention Systems for Uranium 
Mills (Revision l) 

3.27 Nondestructive Examination of Welds in the 
Liners of Concrete Barriers in Fuel Re-
processing Plants (Revision l) 

3.30 Selection, Application, and Inspection of Pro-
tective Coatings (Paints) for Fuel Reprocess-
ing Plants (Revision 0-R) 

3.31 Emergency Water Supply Systems for Fuel Re-
processing Plants (Revision 0-R) 

3.33 Assumptions Used for Evaluating the Potential 
Radiological Consequences of Accidental 
Nuclear Criticality in a Fuel Reprocessing 
Plant 

3.34 Assumptions Used for Evaluating the Potential 
Radiological Consequences of Accidental 
Nuclear Criticality in a Uranium Fuel Fabri-
cation Plant 

3.35 Assumptions Used for Evaluating the Potential 
Radiological Consequences of Accidental 
Nuclear Criticality in a Plutonium Process-
ing and Fuel Fabrication Plant 

3.40 Design Basis for Fuel Reprocessing Plants and 
for Plutonium Processing and Fuel Fabrica-
tion Plants 

3.41 Validation of Calculational Methods for Nu-
clear Criticality Safety (Revision I) 

3.42 Emergency Planning for Fuel Cycle Facilities 
and Plants Licensed Under IO CFR Parts 50 
and 70 

Division 4-Environmental and Siting Guides 

4.3 WITHDRAWN-Measurements of Radio-
nuclides in the Environment, Analysis of 
1-131 in Milk 

4.11 Terrestrial Environmental Studies for Nuclear 
Power Stations (Revision I) 

4.13 Performance, Testing, and Procedural Specifi-
cations for Thermoluminescence Dosimetry: 
Environmental Applications (Initial issue and 
Revision I) 

4.14 Measuring, Evaluating, and Reporting Radio-
activity in Releases of Radioactive Materials 
in Liquid and Airborne Effluents from 
Uranium Mills 

Division 5-Materials and Plant Protection Guides 

5.35 

None 

WITHDRAWN-Calorimetric Assay of 
Plutonium 

Division 6-Product Guides 
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Division 7-Transportation Guides 8.15 Acceptable Programs for Respiratory Protec-
ti on 

7.5 Administrative Guide for Obtaining Exemp-
tions from Certain NRC Requirements Over 

Division 9-Antitrust Guides Radioactive Material Shipments (Revision 
0-R) 

None 7.6 Stress Allowables for the Design of Shipping 
Cask Containment Vessels 

7.7 Administrative Guide for Verifying Compliance 
Division IO-General Guides with Packaging Requirements for Shipments 

of Radioactive Materials 
7.8 Load Combinations for the Structural Analysis 10.1 Compilation of Reporting Requirements for 

of Shipping Casks Persons Subject to NRC Regulations (Re-
vison 3) 

10.2 Guidance to Academic Institutions Applying 

Division 8-0ccupational Health Guides 
for Specific Byproduct Material Licenses of 
Limited Scope (Revision 1) 

10.3 Guide for the Preparation of Applications fo~ 
8.8 Information Relevant to Ensuring that Occupa- Special Nuclear Material Licenses of Less 

tional Radiation Exposures at Nuclear Power Than Critical Mass Quantities (Revision l) 
Stations Will Be As Low As Is Reasonably 10.4 Guide for the Preparation of Applications for 
Achievable (Revision 2) Licenses to Process Source Material (Re-

8.10 Operating Philosophy for Maintaining Occupa- vison l) 
tional Radiation Exposures As Low As Is 10.7 Guide for the Preparation of Applications for 
Reasonably Achievable (Revision 1-R) Licenses for Laboratory Use of Small Quan-

8.14 Personnel Neutron Dosimeters (Revision l) tities of Byproduct Material 



Appendix 6 

Nuclear Electric Generating Units In Operation, 
Under Construction or Planned 

(As of September 30, 1977) 

The following listing includes 230 nuclear power reactor electrical generating units which were in operation, under NRC review for 
construction permits, and ordered or announced by utilities in the United States at the end of September 1977, representing a total 
capacity of approximately 230,000 MWe. TYPE is indicated by: BWR-boiling water reactor, PWR-pressurized water reactor, 
HTGR-high temperature gas-cooled reactor, and LMFBR-liquid metal cooled fast breeder reactor. STATUS is indicated by: OL-
has operating license, CP-has construction permit, UR-under review for construction permit, A/0-announced or ordered by the 
utility but application for construction not yet docketed by the N RC for review. The dates for commercial operation are either actual or 
those scheduled by the utilities. 

Capacity Commercial 
Site Plant Name (NetMWe) Type Status Utility Operation 

ALABAMA 

Clanton Alan R. Barton 1,159 BWR UR Alabama Power Co. lndef. 
Nuclear Plant Unit I 

Clanton Alan R. Barton l,159 BWR UR Alabama Power Co. lndef. 
Nuclear Plant Unit 2 

Decatur Browns Ferry Nuclear 1,065 BWR OL Tennessee Valley 1974 
Power Plant Unit I 1973 Authority 

Decatur Browns Ferry Nuclear 1,065 BWR OL Tennessee Valley 1975 
Power Plant Unit 2 1974 Authority 

Decatur Browns Ferry Nuclear 1,065 BWR OL Tennessee Valley 1977 
Power Plant Unit 3 1976 Authority 

Dothan Joseph M. Farley 829 BWR OL Alabama Power Co. 1978 
Nuclear Plant Unit I 1977 

Dothan Joseph M. Farley 829 PWR CP Alabama Power Co. 1979 
Nuclear Plant Unit 2 1972 

Scottsboro Bellefonte Nuclear Plant 1,213 PWR CP Tennessee Valley 1980 
Unit I 1974 Authority 

Scottsboro Bellefonte Nuclear Plant 1,213 PWR CP Tennessee Valley 1981 
Unit2 1974 Authority 

ARIZONA 

Winterburg Palo Verde Nuclear l,238 PWR CP Arizona Public Service 1983 
Generating Station 1976 Co. 
Unit I 

Winterburg Palo Verde Nuclear 1,238 PWR CP Arizona Public Service 1984 
Generating Station 1976 Co. 
Unit2 

Winterburg Palo Verde Nuclear 1,238 PWR CP Arizona Public Service 1986 
Generating Station 1976 Co. 
Unit 3 
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Capacity Commercial 
Site Plant Name (NetMWe) Type Status Utility Operation 

Winterburg Palo Verde Nuclear 1,238 PWR A/0 Arizona Public Service 1988 
Generating Station Co. 
Unit4 

Winterburg Palo Verde Nuclear 1,238 PWR A/0 Arizona Public Service 1990 
Generating Station Co. 
Unit5 

ARKANSAS 

Russelville Arkansas Nuclear One 850 PWR OL Arkansas Power & 1974 
Unit 1 1974 Light Co. 

Russel ville Arkansas Nuclear One 912 PWR CP Arkansas Power & 1978 
Unit 2 1972 Light Co. 

CALIFORNIA 

Eureka Humboldt Bay Power 63 BWR OL Pacific Gas & Electric 1963 
Plant Unit 3 1962 Co. 

San Clemente San Onofre Nuclear 430 PWR OL So. Calir. Ed. & San 1968 
Generating Station 1967 Diego Gas & Electric 
Unit 1 Co. 

San Clemente San Onofre Nuclear 1,100 PWR CP So. Calif. Ed. & San 1980 
Generating Station 1973 Diego Gas & Electric 
Unit2 Co. 

San Clemente San Onofre Nuclear 1,100 PWR CP So. Calif. Ed. & San 1981 
Generating Station 1973 Diego Gas & Electric 
Unit3 Co. 

Diablo Canyon Diablo Canyon Nuclear 1,084 PWR CP Pacific Gas & Elec. Co. 1977 
Power Plant Unit I 1968 

Diablo Canyon Diablo Canyon Nuclear 1,106 PWR CP Pacific Gas & Elec. Co. 1978 
Power Plant Unit 2 1970 

Clay Station Rancho Seco Nuclear 918 PWR OL Sacramento Municipal 1975 
Generating Station 1974 Utility District 
Unit 1 

• Stanislaus Unit 1 1,200 BWR A/0 Pacific Gas & Elec. Co. lndef. 

• Stanislaus Unit 2 1,200 BWR A/0 Pacific Gas & Elec. Co. lndef. 

• San Joaquin Nuclear 1,300 A/0 L.A. Dept. of Water, N/S 
Project I PG&E, SCE, CDWR 

• San Joaquin Nuclear 1,300 A/0 L.A. Dept. of Water. N/S 
Project 2 PG&E,SCE,CDWR 

• San Joaquin Nuclear 1,300 A/O L.A. Dept. of Water, In def . 
Project 3 PG&E,SCE,CDWR 

• San Joaquin Nuclear l,300 A)O L.A. Dept. of Water, lndef . 
Project 4 PG&E, SCE. CDWR 

Clay Station Rancho Seco Nuclear 1,100 A/0 Sacramento Municipal In def. 
Generating Station Utility District 
Unit2 

• Sundesert 1 974 PWR UR San Diego Gas & Elec. 1984 
Co. 

• Sundesert 2 974 PWR UR San Diego Gas & Elec . 1986 
Co. 

*Site not selected. 
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Capacity Commercial 
Site Plant Name (NetMWe) Type Status Utility Operation 

COLORADO 

Platteville Fort St. Vrain Nuclear 330 HTGR OL Public Service Co. or 1978 
Generating Station 1973 Colorado 

CONNECTICUT 

Haddam Neck Haddam Neck Gener- 575 PWR OL Conn. Yankee Atomic 1968 
ating Station 1967 Power Co. 

Waterford Millstone Nuclear Power 660 BWR OL Northeast Nuclear 1971 
Station Unit I 1970 Energy Co. 

Waterford Millstone Nuclear Power 830 PWR OL Northeast Nuclear 1975 
Station Unit 2 1975 Energy Co. 

Waterford Millstone Nuclear Power 1,156 PWR CP Northeast Nuclear 1986 
Station Unit 3 1974 Energy Co. 

DELAWARE 

Summit Summit Power Station 1,200 UR .. Delmarva Power & N/S 
Unit I 

FLORIDA 

Florida City Turkey Point Station 693 PWR OL Florida Power & Light 1972 
Unit 3 1972 Co. 

Florida City Turkey Point Station 693 PWR OL Florida Power & Light 1973 
Unit4 1973 Co. 

Red Level Crystal River Plant 825 PWR OL Florida Power Corp. 1977 
Unit3 1976 Light Co. 

Ft. Pierce St. Lucie Plant Unit I 802 PWR OL Florida Power Corp. 1976 
1976 Light Co. 

Ft. Pierce St. Lucie Plant Unit 2 810 PWR CP Florida Power Corp. 1983 
1977 Light Co. 

GEORGIA 

Baitley Edwin I. Hatch Plant 786 BWR OL Georgia Power Co. 1975 
Unit I 1974 

Baitley Edwin I. Hatch Plant 795 BWR CP Georgia Power Co. 1978 
Unit2 1972 

Waynesboro Alvin W. Vogtle, Jr. 1,113 PWR CP Georgia Power Co. 1985 
Plant Unit I 1974 

Waynesboro Alvin W. Vogtle, Jr. 1,113 PWR CP Georgia Power Co. 1986 
Plant Unit 2 1974 

ILLINOIS 

Morris Dresden Nuclear Power 200 BWR OL Commonwealth Edison 1960 
Station Unit I 1959 Co. 

Morris Dresden Nuclear Power 794 BWR OL Commonwealth Edison 1970 
Station Unit 2 1969 . Co. 

••Limited work authorization issued. 
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Capacity Commercial 
Site Plant Name (NetMWe) Type Status Utility Operation 

Morris Dresden Nuclear Power 794 BWR OL Commonwealth Edison 1971 
Station Unit 3 1971 Co. 

Zion Zion Nuclear Plant 1,040 PWR OL Commonwealth Edison 1973 
Unit 1 1973 Co. 

Zion Zion Nuclear Plant 1,040 PWR OL Commonwealth Edison 1974 
Unit2 1973 Co. 

Cordova Quad-Cities Station 789 BWR OL Comm. Ed. Co.-lowa- 1973 
Unit 1 1971 Ill. Gas & Elec. Co. 

Cordova Quad-Cities Station 789 BWR OL Comm. Ed. Co.-Iowa- 1973 
Unit2 1972 Ill. Gas & Elec. Co. 

Seneca LaSalle County Nuclear 1,078 BWR CP Commonwealth Edison 1979 
Station Unit 1 1973 Co. 

Seneca LaSalle County Nuclear 1,078 BWR CP Commonwealth Edison 1980 
Station Unit 2 1973 Co. 

Byron Byron Station Unit 1 1,120 PWR CP Commonwealth Edison 1981 
1975 Co. 

Byron Byron Station Unit 2 1,120 PWR CP Commonwealth Edison 1982 
1975 Co. 

Braidwood Braidwood Unit 1 1,120 PWR CP Commonwealth Edison 1981 
1975 Co. 

Braidwood Braidwood Unit 2 1,120 PWR CP Commonwealth Edison 1982 
1975 Co. 

Clinton Clinton Nuclear Power 933 BWR CP Illinois Power Co. 1981 
Plant Unit 1 1976 

Clinton Clinton Nuclear Power 933 BWR CP Illinois Power Co. 1988 
Plant Unit 2 1976 

Savannah Carroll County Station 1,120 A/0 Commonwealth Edison 1984 
Unit 1 ; Co. 

Savannah Carroll County Station 1,120 A/0 Commonwealth Edison 1985 
Unit2 Co. 

INDIANA 

Westchester Town Bailly Generating 645 BWR CP ·Northern Indiana Public 1983 
Station 1974 Service Co. 

Madison Marble Hill Unit 1 1,130 PWR UR*• Public Service of Indiana 1982 

Madison Marble Hill Unit 2 1,130 PWR UR*• Public Service of Indiana 1984 

IOWA 

Pala Duane Arnold Energy 538 BWR OL Iowa Elec. Light & 1975 
Center Unit 1 1974 Power Co. 

Vandalia Iowa Power Unit 1 1,270 BWR A/0 Iowa Po. & Lt. Co. N/S 

KANSAS 

Burlington Wolf Creek 1,150 PWR CP Kansas Gas & Elec. Co. 1983 
1977 

**Limited work authorization issued. 
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Capacity Commercial 
Site Plant Name (NetMWe) Type Status Utility Operation 

LOUISIANA 

Taft Waterford Steam Elec- 1,113 PWR CP Louisiana Power & 1981 
tric Station Unit 3 1974 Light Co. 

St. Francisville River Bend Station 934 BWR CP Gulf States Utilities Co. 1983 
Unit I 1977 

St. Francisville River Bend Station 934 BWR CP Gulf States Utilities Co. N/S 
Unit2 1977 

MAINE 

Wicasset Maine Yankee Atomic 790 PWR OL Maine Yankee Atomic 1972 
Power Plant 1972 Power Co. 

MARYLAND 

Lusby Calvert Cliffs Nuclear 845 PWR OL Baltimore Gas & Elec. 1975 
Power Plant Unit I 1974 Co. 

Lusby Calvert Cliffs Nuclear 845 PWR OL Baltimore Gas & Elec. 1977 
Power Plant Unit 2 1976 Co. 

Douglas Point Douglas Point Gener- 1,178 BWR UR Potomac Electric Power lndef. 
ating Station Unit I Co. 

Douglas Point Douglas Point Gener- 1,178 BWR UR Potomac Electric Power lndef. 
ating Station Unit 2 Co. 

MASSACHUSETIS 

Rowe Yankee Nuclear Power 175 PWR OL Yankee Atomic Elec. 1961 
Station 1960 Co. 

Plymouth Pilgrim Station Unit 1 655 BWR OL Boston Edison Co. 1972 
1972 

Plymouth Pilgrim Station Unit 2 1,180 PWR UR Boston Edison Co. 1984 

Turners Falls Montague Unit 1 1,150 BWR UR Northeast Nuclear 1986 
Energy Co. 

Turners Falls Montague Unit 2 1,150 BWR UR Northeast Nuclear 1988 
Energy Co. 

MICHIGAN 

Big Rock Point Big Rock Point Nuclear · 72 BWR OL Consumers Power Co. 1963 
Plant 1962 

South Haven Palisades Nuclear Power 688 PWR OL Consumers Power Co. 1971 
Station 1971 

Lagoona Beach Enrico Fermi Atomic 1,093 BWR CP Detroit Power Co. 1980 
Power Plant Unit 2 1972 

Bridgman Donald C. Cook Plant 1,054 PWR OL Indiana & Michigan 1975 
Unit 1 1974 Elec.Co. 

Bridgman Donald C. Cook Plant 1,060 PWR CP Indiana & Michigan 1978 
Unit2 1969 Elec.Co. 

Midland I Midland Nuclear Power 460 PWR CP Consumers Power Co. 1982 
Plant Unit 1 1972 

Midland Midland Nuclear Power 811 PWR CP Consumers Power Co. 1981 
Plant Unit2 1972 
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Capacity Commercial 
Site Plant Name (NetMWe) Type Status Utility Operation 

St. Clair County Greenwood Energy 1,200 PWR UR Detroit Edison Co. N/S 
Center Unit 2 

St. Clair County Greenwood Energy 1,200 PWR UR Detroit Edison Co. N/S 
Center Unit 3 

MINNESOTA 

Monticello Monticello Nuclear 545 BWR OL Northern States Power 1971 
Generating Plant 1970 Co. 

Red Wing Prairie Island Nuclear 530 PWR OL Northern States Power 1973 
Generating Plant 1973 Co. 
Unit 1 

Red Wing Prairie Island Nuclear 530 PWR OL Northern States Power 1974 
Generating Plant 1974 Co. 
Unit2 

MISSOURI 

Fulton Callaway Plant Unit I 1,120 PWR CP Union Elec. Co. 1982 
1976 

Fulton Callaway Plant Unit 2 1,120 PWR CP Union Elec. Co. 1987 
1976 

MISSISSIPPI 

Port Gibson Grand Gulf Nuclear 1,250 BWR CP Mississippi Power & 1981 
Station Unit 1 1974 Light Co. 

Port Gibson Grand GulfNuclear 1,250 BWR CP Mississippi Power & 1984 
Station Unit 2 1974 Light Co. 

Yellow Creek Yellow Creek Unit 1 1,285 PWR UR Tennessee Valley 1985 
Authority 

Yellow Creek Yellow Creek Unit 2 1,285 PWR UR Tennessee Valley 1986 
Authority 

NEBRASKA 

Fort Calhoun Fort Calhoun Station 457 PWR OL Omaha Public Power 1973 
Unit 1 1973 District 

Fort Calhoun Fort Calhoun Station 1,136 PWR UR Omaha Public Power N/S 
Unit2 District 

Brownville Cooper Nuclear Station 778 BWR OL Nebraska Public Power 1974 
District 

* NPPD-2 l,IOO A/0 Nebraska Public Power N/S 
District 

NEW HAMPSHIRE 

Seabrook Seabrook Nuclear 1,200 PWR CP Public Service of N.H. 1983 
Station Unit 1 1976 

Seabrook Seabrook Nuclear 1,200 PWR CP Public Service of N .H. 1985 
Station Unit 2 1976 

*Site not selected. 
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Capacity Commercial 
Site Plant Name (NetMWel Type Status Utility Operation 

NEW JERSEY 

Toms River Oyster Creek Nuclear 650 BWR OL Jersey Central Power 1969 
Power Plant Unit I 1969 & Light Co. 

Forked River Forked River Generating 1,070 PWR CP Jersey Central Power 1982 
Station Unit I 1973 & Light Co. 

Salem Salem Nuclear Generat- l,090 PWR OL Public Service Elec. & 1977 
ing Station Unit 1 1976 Gas Co. 

Salem Salem Nuclear General- 1,115 PWR CP Public Service Elec. & 1979 
ing Station Unit 2 1968 Gas Co. 

Salem Hope Creek Generating 1,067 BWR CP Public Service Elec. & 1984 
Station Unit I 1974 Gas Co. 

Salem Hope Creek Generating 1,067 BWR CP Public Service Elec. & 1986 
Station Unit 2 1974 Gas Co. 

Little Egg Inlet Atlantic Generating 1,150 PWR UR Public Service Elec. & 1985 
Station Unit I Gas Co. 

Little Egg Inlet Atlantic Generating 1,150 PWR UR Public Service Elec. & 1987 
Station Unit 2 Gas Co. 

• Atlantic Generating 1,150 PWR A/0 Public Service Elec. & 1990 
Station Unit 3 Gas Co. 

• Atlantic Generating 1,150 PWR A/O Public Service Elec. & 1992 
Station Unit 4 Gas Co. 

NEW YORK 

Indian Point Indian Point Station 265 PWR OL Consolidated Edison Co. 1962 
Unit I 1962 

Indian Point Indian Point Station 873 PWR OL Consolidated Edison Co. 1973 
Unit2 1971 

Indian Point Indian Point Station 873 PWR OL Consolidated Edhon Co. 1976 
Unit 3 1975 

Scriba Nine Mile Point Nuclear 610 BWR OL Niagara Mohawk Power 1969 
Station Unit I 1969 Co. 

Scriba Nine Mile Point Nuclear 1,100 BWR CP Niagara Mohawk Power 1982 
Station Unit 2 1974 Co. 

Ontario R. E. Ginna Nuclear 490 PWR OL Rochester Gas & Elec. 1970 
Power Plant Unit I 1969 Co. 

Brookhaven Shoreham Nuclear 819 BWR CP Long Island Lighting 1980 
Power Station 1973 Co. 

Scriba James A. FitzPatrick 821 BWR OL Power Authority of 1975 
Nuclear Power Plant 1974 StateofN.Y. 

Long Island Jamesport Unit I 1,150 PWR UR Long Island Lighting 1984 
Co. 

Long Island Jamesport Unit 2 1,150 PWR UR Long Island Lighting 1986 
Co . 

• Unnamed Unit 1 1,250 PWR A/0 N. Y. State Elec. & Gas In def. 
Co . 

• Unnamed Unit 2 1,250 PWR A/O N. Y. State Elec. & Gas lndef. 
Co. 

Sterling Sterling Power Project 1,150 PWR CP Rochester Gas & Elec. 1984 
Unit I Co. 

*Site not selected. 
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Capacity Commercial 
Site Plant Name (NetMWe) Type Status Utility Operation 

Cementon Greene County Nuclear 1,191 PWR UR Power Authority of 1984 
Power Plant State of N.Y. 

• Mid-Hudson East I 1,300 A/0 Empire State Power 1987 
Resources 

• Mid-Hudson East 2 C300 A/0 Empire State Power 1989 
Resources 

• Mid-Hudson West I 1,300 A/0 Empire State Power 1990 
Resources 

• Shoreham West I 1,300 A/0 Empire State Power 1987 
Resources 

• Shoreham West 2 1,300 A/O Empire State Power 1989 
Resources 

• St. Lawrence I 1,300 A/0 Empire State Power 1988 
Resources 

• St. Lawrence 2 1,300 A/0 Empire State Power 1990 
Resources 

NORTH CAROLINA 

Southport Brunswick Steam Elec- 821 BWR OL Carolina Power & Light 1975 
tric Plant Unit 2 1974 Co. 

Southport Brunswick Steam Elec- 821 BWR OL Carolina Power & Light 1977 
tric Plant Unit I 1976 Co. 

Cowans Ford Dam Wm. B. McGuire Nu- 1,180 PWR CP Duke Power-Co. 1979 
clear Station Unit I 1973 

Cowans Ford Dam Wm. B. McGuire Nu- 1,180 PWR CP Duke Power Co. 1981 
clear Station Unit 2 1973 

Bonsal Shearon Harris Plant 900 PWR UR t Carolina Power & Light 1983 
Unit I Co. 

Bonsal Shearon Harris Plant 900 PWR UR t Carolina Power & Light 1986 
Unit2 Co. 

Bonsal Shearon Harris Plant 900 PWR UR t Carolina Power & Light 1990 
Unit3 Co. 

Bonsal Shearon Harris Plant 900 PWR UR t Carolina Power & Light 1987 
Unit4 Co. 

Davie Co. Perkins Nuclear Station 1,280 PWR UR Duke Power Co. 1985 
Unit I 

Davie Co. Perkins Nuclear Station 1,280 PWR UR Duke Power Co. 1987 
Unit2 

Davie Co. Perkins Nuclear Station 1,280 PWR UR Duke Power Co. 1990 
Unit 3 

• Carolina P&L Unit 8 1,150 PWR A/0 Carolina Power & Light 
Co. 

• Carolina P&L Unit 9 1,150 PWR A/0 Carolina Power & Light 
Co. 

• Carolina P&L Unit 10 1,150 PWR A/O Carolina Power & Light 
Co. 

*Site not selected. 
tExemption granted to allow some early work at site. 
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Capacity Commercial 
Site Plant Name (NetMWe) Type Status Utility Operation 

OHIO 

Oak Harbor Davis-Besse Nuclear 906 PWR OL Toledo Edison-Cleveland 1977 
Power Station Unit I 1977 Elec. Ilium. Co. 

Oak Harbor Davis-Besse Nuclear 906 PWR UR** Toledo Edison-Cleveland 1985 
Power Station Unit 2 Elec. Ilium. Co. 

Oak Harbor Davis-Besse Nuclear 906 PWR UR** Toledo Edison-Cleveland 1987 
Power Station Unit 3 Elec. Ilium. Co. 

Perry Perry Nuclear Power 1,205 BWR CP Cleveland Elec. Ilium. 1981 
Plant Unit 1 1977 Co. 

Perry Perry Nuclear Power 1,205 BWR CP Cleveland Elec. Ilium. 1983 
Plant Unit 2 1977 Co. 

Moscow Wm. H. Zimmer BIO BWR CP Cincinnati Gas & Elec. 1979 
Nuclear Power Station 1972 Co. 
Unit 1 

Moscow Wm. H. Zimmer 1,170 BWR A/0 Cincinnati Gas & Elec. N/S 
Nuclear Power Station Co. 
Unit2 

Berlin Hgts. Erie Unit 1 1,260 PWR UR Ohio Edison Co. 1986 

Berlin Hgts. Eric Unit 2 1,260 PWR UR Ohio Edison Co. 1988 

OKLAHOMA 

Inola Black Fox Unit I 1,150 BWR UR Public Service Co. of 1983 
Oklahoma 

Inola Black Fox Unit 2 1,150 BWR UR Public Service Co. of 1985 
Oklahoma 

OREGON 

Prescott Trojan Nuclear Plant 1,130 PWR OL Portland General Elec. 1976 
Unit 1 1975 Co. 

Arlington Pebble Springs Unit I 1,260 PWR UR Portland General Elec. 1985 
Co. 

Arlington Pebble Springs Unit 2 1,260 PWR UR Portland General Elec. 1988 
Co. 

PENNSYLVANIA 

Peach Bottom Peach Bottom Atomic 1,065 BWR OL Philadelphia Elec. Co. 1974 
Power Station Unit 2 1973 

Peach Bottom Peach Bottom Atomic 1,065 BWR OL Philadelphia Elec. Co. 1974 
Power Station Unit 3 1974 

Pottstown Limerick Generating 1,065 BWR CP Philadelphia Elec. Co. 1983 
Station Unit I 1974 

Pottstown Limerick Generating 1,065 BWR CP Philadelphia Elec. Co. 1985 
Station Unit 2 1974 

Shippingport Shippingport Atomic 90 PWR Duquesne Light Co. & NA 
Power Station Unit 1 ERDA 

'Operable but OL not required. 
**Limited work authorization issued. 
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Site Plant Name (NetMWeJ Type Status Utility Operation 

Shippingport Beaver Valley Power 852 PWR OL Duquesne Light Co. 1976 
Station Unit 1 1976 Ohio Edison Co. 

Shippingport Beaver Valley Power 852 PWR CP Duquesne Light Co. 1982 
Station Unit 2 1974 Ohio Edison Co. 

Goldsboro Three Mile Island Nu- 819 PWR OL Metropolitan Edison Co. 1974 
clear Station Unit I 1974 

Goldsboro Three Mile Island Nu- 906 PWR CP Metropolitan Edison Co. 1978 
clear Station Unit 2 1969 

Berwick Susquehanna Steam 1,050 BWR CP Pennsylvania Power & 1980 
Electric Station Unit 1 1973 Light Co. 

Berwick Susquehanna Steam 1,050 BWR CP Pennsylvania Power & 1982 
Electric Station Unit 2 1973 Light Co. 

Fulton Fulton Generating 1,160 UR Philadelphia Elec. Co. N/S 
Station Unit 1 

Fulton Fulton Generating 1,160 UR Philadelphia Elec. Co. N/S 
Station Unit 2 

RHODE ISLAND 

No. Kingston New England Unit I 1,150 PWR UR New England Power Co. 1984 

No. Kingston New England Unit 2 1,150 PWR UR New England Power Co. 1986 

SOUTH CAROLINA 

Hartsville H.B. Robinson S.E. 712 PWR OL Carolina Power & Light 1971 
Plant Unit 2 1970 Co. 

Seneca Oconee Nuclear Station 887 PWR OL Duke Power Co. 1973 
Unit 1 1973 

Seneca Oconee Nuclear Station 887 PWR OL Duke Power Co. 1974 
Unit2 1973 

Seneca Oconee Nuclear Station 887 PWR OL Duke Power Co. 1974 
Unit3 1974 

Broad River Virgil C. Summer Nu- 900 PWR CP So. Carolina Elec. & 1980 
clear Station Unit 1 1973 Gas Co. 

Lake Wylie Catawba Nuclear 1,145 PWR CP Duke Power Co. 1981 
Station Unit 1 1975 

Lake Wylie Catawba Nuclear 1,145 PWR CP Duke Power Co. 1983 
Station Unit 2 1975 

Cherokee County Cherokee Nuclear 1,280 PWR UR** Duke Power Co. 1983 
Station Unit I 

Cherokee County Cherokee Nuclear 1,280 PWR UR** Duke Power Co. 1985 
Station Unit 2 

Cherokee County Cherokee Nuclear 1,280 PWR UR** Duke Power Co. 1988 
Station Unit 3 

TENNESSEE 

Daisy Sequoyah Nuclear 1,148 PWR CP Tennessee Valley 1978 
Power Plant Unit 1 1970 Authority 

••Limited work authorization issued. 
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Site Plant Name (NetMWe) Type Status Utility Operation 

Daisy Sequoyah Nuclear 1,148 PWR CP Tennessee Valley 1979 
Power Plant Unit 2 1970 Authority 

Spring City Watts Bar Nuclear 1,177 PWR CP Tennessee Valley 1979 
Unit I 1973 Authority 

Spring City Watts Bar Nuclear 1,177 PWR CP Tennessee Valley 1980 
Plant Unit 1 1973 Authority 

Oak Ridge Clinch River Breeder 350 LMFBR UR U.S. Government In def. 
Reactor Plant 

Hartsville Hartsville Nuclear 1,233 BWR CP Tennessee Valley 1982 
Plant A, Unit I 1977 Authority 

Hartsville Hartsville Nuclear 1,233 BWR CP Tennessee Valley 1983 
Plant A, Unit 2 1977 Authority 

Hartsville Hartsville Nuclear 1,233 BWR CP Tennessee Valley 1983 
Plant B, Unit 1 1977 Authority 

Hartsville Hartsville Nuclear 1,233 BWR CP Tennessee Valley 1984 
Plant B, Unit 2 1977 Authority 

Phipps Bend Phipps Bend Unit 1 1,233 BWR UR Tenne~sec; Valley 1984 
Aut onty 

Phipps Bend Phipps Bend Unit 2 1,233 BWR UR Tennihsec; Valley 1985 
Aut only 

TEXAS 

Glen Rose Comanche Peak Steam 1,150 PWR CP Texas P&L, Dallas P&L, 1981 
Electric Station Unit 1 1974 Texas Elec. Service 

Glen Rose Comanche Peak Steam 1,150 PWR CP Texas P&L, Dallas P&L, 1983 
Electric Station Unit 2 1974 Texas Elec. Service 

Jasper Blue Hills Station Unit 1 918 PWR UR Gulf States Utilities Co. In def. 

Jasper Blue Hills Station Unit 2 918 PWR UR Gulf States Utilities Co. lndef. 

Wallis Allens Creek Unit I 1,150 BWR UR Houston Lighting & 1985 
Power Co. 

Bay City South Texas Nuclear 1,250 PWR CP Houston Lighting & 1980 
Project Unit 1 1975 Power Co. 

Bay City South Texas Nuclear 1,250 PWR CP Houston Lighting & 1982 
Project Unit 2 1975 Power Co. 

VERMONT 

Vernon Vermont Yankee 514 BWR OL Vermont Yankee 1972 
Generating Station 1972 Nuclear Power Corp. 

VIRG1NIA 

Gravel Neck Surry Power Station 822 PWR OL Va. Electric & Power 1972 
Unit 1 1972 Co. 

Gravel Neck Surry Power Station 822 PWR OL Va. Electric & Power 1973 
Unit2 1973 Co. 

Mineral North Anna Power 907 PWR CP Va. Electric & Power 1978 
Station Unit I 1971 Co. 

Mineral North Anna Power 907 PWR CP Va. Electric & Power 1979 
Station Unit 2 1971 Co. 

Mineral North Anna Power 907 PWR CP Va. Electric& Power 1982 
Station Unit 3 1974 Co. 

Mineral North Anna Power 907 PWR CP Va. Electric & Power 1983 
Station Unit 4 1974 



Site Plant Name 

WASHINGTON 

Richland N-Reactor/WPPSS 
Steam 

Richland WPPSSNo. I 
(Hanford) 

Richland WPPSSNo.2 
(Hanford) 

Satsop WPPSSNo.3 

Richland WPPSSNo.4 

Satsop WPPSSNo.5 

Sedro Wooley Skagit Nuclear Power 
Project Unit 1 

Scdro Wooley Skagit Nuclear Power 
Project Unit 2 

WISCONSIN 

Genoa Lacrosse Nuclear 
'Generating Station 

Two Creeks Point Beach Nuclear 
Plant Unit 1 

Two Creeks Point Beach Nuclear 
Plant Unit 2 

Carlton KewauneeNuclear 
Power Plant Unit 1 

Durand Tyrone Energy Park 
Unit I 

Sheboygan Haven Nuclear Plant 
Unit 1 

Sheboygan Haven Nuclear Plant 
Unit 2 

PUERTO RICO 

Arecibo North Coast Nuclear 
Plant Unit 1 

'Operable but OL not required. 
**Limited work authorization issued. 

Capacity 
(NetMWe) 

850 

1,218 

1,100 

1,242 

1,218 

1,242 

1,277 

1,277 

50 

497 

497 

535 

1,150 

900 

900 

583 

2· 

Commercial 
Type Status Utility Operation 

GR Wash. Public Power 
Supply System 

PWR CP Wash. Public Power 1982 
1975 Supply System 

BWR CP Wash. Public Power 1980 
1973 Supply System 

PWR UR** Wash. Public Power 1983 
Supply System 

PWR UR** Wash. Public Power 1984 
Supply System 

PWR UR** Wash. Public Power 1985 
Supply System 

BWR UR Puget Sound Power & 1983 
Light Co. 

BWR UR Puget Sound Power & 1986 
Light Co. 

BWR OL Dairyland Power Coop. 1969 
1967 

PWR OL Wisconsin Michigan 1970 
1970 Power Co. 

PWR OL Wisconsin Michigan 1972 
1971 Power Co. 

PWR OL Wisconsin Elcc. Power 1974 
1973 Co. 

PWR UR Northern States Power 1984 
Co. 

PWR UR Wisconsin Elec. Power 1987 
Co. 

PWR UR Wisconsin Elec. Power 1989 
Co. 

PWR UR Puerto Rico Water Re- lndef. 
sources Authority 





Abnormal occurrences 2-4, 93-105 
core power distribution tilt 94, 95 
feedwater nozzle cracks 99-101 
fuel rod failures IOI 
loss or electrical power 93, 94 
radioactive source handling I 0 I, 102 
radioactive source taken I 01 
radiographer overexposures I 02-105 
security system breach IO I 
SNM inventory discrepancies 97, 98 
steam generator tube integrity 95-97 
unplanned criticality 99 

Acoustic emission technique 164, 165 

Advanced reactors 12-14, 16, 18, 146, 171-177 

Advisory Committee on Medical Uses of Isotopes 59, 220 

Advisory Committee on Reactor Safeguards (ACRS) 5, 
10, 13, 14, 16, 17, 18, 42-44, 185-187, 218 

Adjudicatory proceedings 
ASLB 193-195, 218, 219 
ASLAB 195, 196, 219, 220 
Commission review 196-198 
judicial review 198-205 
public participation 17, 183, 191, 192 

Aerosol research 173, 174 

Amedcan Society of Mechanical Engineers (ASM E) 
Boiler & Pressure Vessel Code 135 
third-party inspections 88 

American National Standards Institute (ANSI) 144 

Anticipated transients without scram (ATWS) 20, 21 

Antitrustactivities 17,40,41, 194, 196, 198 

Argonne National Laboratory (ANL) 
analysis programs 171 
atmospheric dispersion study 25 
code center 170 
health effects of coal cycle 23 
nuclear reactor safety institutes 170 

ASLB/ASLAB 17, 193-196,218-220 

Atmospheric dispersion 24, 25 

Authorization Act (FY 1979) IO 

Battelle-Columbus Laboratory 152, 163, 173 

Battelle-Pacific Northwest Laboratories (PNL) 53, 138, 
141, 165 

Beatty (Nevada) Waste Burial Facility investigation 83, 
210 

"Black Hat" teams 63 

Breeder reactors 12-14, 16, 18, 171-176 

Brookhaven National Laboratory (BNL) 161, 171, 172, 
175 

Browns Ferryfire 19, 168 

Buergeraktion decision 126-127 

BWR blowdown test 152 

BWR containments 19, 20 

Cardiac pacemakers 59 

Clean Air Act Amendments 9 

Clinch River project 13 

Index 

Coal-fired power plants 
health, safety aspects 22, 23 

Coastal zone management plans 108 

Commission reviews 
North Anna matters 187, 189, 197, 198 
NRDC safeguards petition 196, 197 
Pebble Springs intervention 198 
Seabrook CP suspension 198 
South Texas antitrust issue 198 

Compliance -sec Enforcement, Inspection 

Computer software exchange 170 

Confirmatory research 5, 145-181 
advanced reacto_rs 146, 171-177 
aerosols 173, 174 
analysis, code development 158-161, 171, 172, 176 
BWR blowdown test 152 
cladding research 154, 155 
crack propagation 163-165 
decay heat 155, 156 
ECC bypass test 151-153 
ecological impacts 179 
environmental 147, 178, 179 

'fast reactors 171-176 
fire protection 168, 169 
fission-product release 156 
flaws, fracture studies 163-165 
fuel behavior 153-158, 161 
fuel cycle 147, 179, 180 
gas-cooled reactors 176, 177 
health 179 
human engineering 169, 170 
improved systems for .nuclear power plants 5 
instrumentation development 153 
LOFT 145, 146, 148-153 
meltdown studies 157, 158 
metallurgy, materials 161-166 
meteorology 24-26 
mill tailings 49, 179 
operational safety 168-171 
power burst facility 154 
pressure vessel integrity 162, 163 
pump tests 152 
reactor noise diagnostics 170 
reflooding experiments 153 
risk assessment 147, 180, 181 
safeguards 147, 177, 178 
seismic studies 166, 167, 168 
semiscale loop 148-15 I 
separate effects tests I 51-153 
site safety 166-168 
sodium-cooled reactors 171-176 
stainless steel sensitization 166 
steam generator tubes 165, 166 
steam-water mixing 152 
summary 5, 145-147 
systems engineering (L WR) 148-153 
tornadoes 168 
transportation 179, 180 
two-loop tests I 52 
two-phase pump tests I 52 
waste management 179 
water reactor safety 145, 146, 148-171 
Zircaloy research 154, 155 
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Congressional hearings 186, 189, 190, 192 

Construction Permit (CP) II, IS, 17 

Consumer products 60, 134, 142 
Containment 

codes 161 
regulatory guides I 3S 
structure loading 19, 20, IS2 

Contingency planning 66 

Core-disruptive accident 13, 174-176 

Court rulings -see Judicial review 

Decay heat research I SS, I S6 

Decommissioning 
contamination standards 76, 133 
financial planning 7S 
lead agency 76 
State actions 76 

Department of Energy (ERDA) -sec DOE/ERDA 

Diablo Canyon Unit I 26 
Dissent (NRC staff) 18S-187 

DOE/ERDA 
Clinch River Breeder Reactor 13 
environmental statement on exports 126 
Fast Flux Test Facility (FFTF) 13 
gas-cooled reactors 13, 14 
high-level waste repository 7, 70-72 
licensing bill 9 
Light Water Breeder Reactor 16, 18 
national laboratories 69, 176 
safeguards information exchange 68 
site safety research 166 
SNM transportation tests 64 
SSNM inventory differences 62 
spent fuel storage SI 
uranium enrichment 5 I 
waste management technical assistance 7, 69, 70 

Douglas Point hearings 31 

Early site reviews 8, 36, 37, 133 

Earthquake research 166, 167, 168 
ECCS research 146, 148-ISl 

Effluent control 27-29, 49 
Electrical connector qualification 3, 169 
Electricity demand forecasting 24 

Emergency Core Cooling System -see ECCS 

Emergency response planning 
drills, exercises 113 
"Guides & Checklist" 113 
intcragcncy coordination 112, 114, llS 
NRC-EPA decision on accident assumption 114 
regulatory guide 143, 144 
State, local coordination 113 
training programs 113 

Endangered Species Act 24 
Enforcement 70-79, 83, 88, 89 

defects, noncompliance reporting 88, 136 
fines imposed 84 
goals, initiatives 88, 89 
incident response center 86, 88 
noncompliance categories 79 
orders issued 8S 
organization 78 
types of action 83 

Enriched uranium 
export 124, 12S, 127 
production SI 

see also Special nuclear material (SNM) 

Environmental protection 
coordination with States 8-9, 31-32, 107-110 
effluent control 27-29 
EPA interface 29, 30 
fuel cycle impact 53, S4 
interagency coordination 9, 29, 30, 139 
regulatory guides 139, 140 
research 147, 178, 179 
review process 17, 21, 22 
Seabrook decision 30, I 9S, 198 
technical specifications 28, 37-39 

Environmental Protection Agency-NRC Memoranda of 
Understanding 29 

Environmental Standard Review Plan 37 

Equal Employment Opportunity Program 10, 209, 210 

ERDA -see DOE/ERDA 

Export-import activities 121-130 

Export licensing 
automated data system 122 
Buergeraktion decision 126, 127 
interagency coordination 122 
interventions 126-129 
licensing criteria 122 
power reactors I 2S, 126 
revised regulations 121, 122 
safeguards review 129, 130 
significant cases 123, 126-129 
source materials t 2S 
South Africa case 129 
tabulation 124-127 
Tarapur (India) case 123, 126 

Fast Flux Test Facility (FFTF) 13 
Fcedwatcr nozzle cracking 19, 99-101 

Financial statements 211-213 
Fire protection 19, 134, 168, 169 

Floating nuclear power plants 14, 16 
Fort St. Vrain reactor 14 

Freedom of Information Act 184 

Fuel cladding research I S4, t SS 

Fuel cycle S-8, 4S-S4 
costs S3 
criticality safety 140 
environmental survey 53, 54 
EPA uranium cycle standard 28, 29 
fuel fabrication 5 I 
milling 47-49 
plant safety 140 
plutonium processing 52 
reprocessing-recycle 6, 4S-47, 52, 53 
research 147, 179, 180 
UF, conversion SI 
uranium enrichment 5 I 

Fuel meltdown studies IS7, IS8, 174-176 

Gas-cooled reactors 14, 176, 177 

General Accounting Office (GAO) reports 
decommissioning of nuclear facilities 7S, 76 
safeguards-fuel facilities 63 
safeguards-nuclear power plants 6S 
State Agreements Program 112 



General Electric Test Reactor 2, 3 

Geology, seismology research 166, 167 

GESMO -sec Plutonium recycle 

Government in Sunshine Act 44, 192 

Greene County (NY) hearing 31, 32 

Halden Reactor tests 119, 157 

Health effects 
coal, nuclear 22, 23 
transmission lines 27 

Hearings 
antitrust 194, 196 
Congressional 189, 190, 192 
export licensing 122, 129 
licensing 193-195 
public participation 191 

Helium cooling 14 

High-level waste repository 
design 71 
environmental impact 71 
licensing 71, 72 
siting 70, 71 

High-temperature gas-cooled reactor (HTG R) 14, 176, 177 

Hudson River ecology 179 

Human engineering research 169, 170 

Humboldt Bay site 3, 27 

Hydrology research 167, 168 

IAEA -sec International Atomic Energy Agency 

Idaho National Engineering Laboratory 154, 161, 170 

Incident Response Center 86, 88 

Indemnity operations 42 

INEL -sec Idaho National Engineering Laboratory 

In situ solution mining 49 

Inspection 77-83, 86-88 
fuel facilities 81 
goals, initiatives 86, 88 
licensee contractor 80 
materials licensees 81 
NRC program 77-79 
organization 78, 82, 88 
physical protection 81, 82 
power reactors 80, 89 
radioisotope users 81 
reactive 78, 79 
research, test reactors 80 
routine, preventive 78, 79 
safeguards 81, 82 
third-party 88 
vendors 80, 87 
workload 79, 80, 88 

Inspector & Auditor (OIA) 210, 211 

Inspectors 
resident 86 
training, qualifications 82, 88 

Insurance premium refunds 42 

Integrated Safeguards Information System 66, 67, 178 

International activities 117-130 
cooperation with IAEA, OECD 119, 120 
exports, imports 121-130 
foreign visitors 121 
information exchange 117-119 
multinational projects 119 

Presidential statements I, 5, 6, 12, 13, 46 
research agreements 118 

International Atomic Energy Agency (IAEA) 
codes, guides 120 
conferences 119 
reactor safety standards 120 
safeguards agreements 120, 129, 130 
safety assistance 120 
Special Safeguards Implementation Report 130 

International Energy Agency (IEA) 118, 120 

Intrusion alarms 63, 64 

Investigations by OIA 186, 210, 211 

Judicial reviews 198-205 
cases concluded 200-202 
cases initiated 202, 203 
cases pending 203-205 

LASL -sec Los Alamos Scientific Laboratory 

Lawrence Livermore Laboratory I 52 

Legislation 
Clean Air Act Amendments 9 
DOE licensing bill 9 
Nonproliferation legislation 7 
NRC authorization Act 10 

License fees 211 

Licensing process 17 
improving procedures 8-9, 32-40 
legislative proposal 9 
NRC/Statc study on siting actions 107-110 

Light Water Breeder Reactor (LWBR) 16, 18 

LimitcdWorkAuthorization(LWA) II, 15, 17,32 

Liquid Effluent dispersion 179 
Liquid Metal Fast Breeder Reactor (LMFBR) 12, 13 

Liquid Pathway Generic Study 16 

Litigation -sec Judicial review 

LOCA -sec Loss-of-coolant accident 

LOFT -sec Loss-of-Fluid Test Facility 
Los Alamos Scientific Laboratory (LASL) 142, 171, 172, 

176 

Loss-of-coolant accident (LOCA) codes 159-161 

Loss-of-Fluid Test Facility 5, 145, 146, 148-153 

Low-level wastes 
NRC task force report 72, 112 
program plans 72, 73 

L WR fuel cycle -sec fuel cycle 

Manufacturing license 35 

Marvikcn project 119 

Materials control, accounting 61, 62 

M atcrials, inspection 81 

Materials regulation 45-60 

Materials research 161-166 

Medicine, radioisotope use 58, 59, 134 

Meltdown research 157, 158 

Metallurgy research 161-166 

Meteorology studies 24-26, t 67, 168 

Mill tailings 47-49 
-sec also uranium milling 

National standards program 144 
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Naturally-occurring & accelerator-produced radioactive 
materials (NARM) report 76, 112 

Naval Research Laboratory 163, 164 

Need for power 24 
NEPA review -sec environmental protection 

Noncompliance reporting 88, 136 
North Anna Nuclear Power Station 

investigation 83 
seismic issue 26, 187-189 

NRC communications program 183-189 

NRC Historical Office 184 
NRC management, administration 207-213 

committees, boards 218-220 
equal employment opportunity 209, 210 
financial statements 211, 213 
funding 10, 211 
internal inspection, audit 210, 211 
organization 4, 21S-217 
personnel 10, 207, 208-210 
physical facilities 208, 209 
procurement activities 211 

Nuclear materials 
regulation 4S-60 
transport 4, S, S4-58 
-sec also radioactive wastes, special nuclear material 

Nuclear power reactors -see power reactors 

Nuclear Regulatory Commission Issuances 19S 
Nuclear Safety Information Center 170 
Oak Ridge National Laboratory (ORNL) 29, 49, S3, 148, 

153, 162, 163, 173, 177 
Occupational exposures 3, 4, 92, 93, 134, 179 

Occupational health standards 142, 143 

Offshore Power Systems 14, 16 

Operating experience 
abnormal occurrences 93-IOS 
occupational exposures 3, 4, 92, 93 
Reliability Data System 91-93 
Systematic Evaluation Program 39, 40 

Operator licenses 11, 12 
ORNL -sec Oak Ridge National Laboratory 

Ovcrpressurization 18 
Overview of report 1-10 
Perryman (Md.) nuclear plant site 3 

Personnel (NRC) 
headquarters consolidation 209 
major changes 207, 208 
notifications to ASLB 187-189 
numbers, professions 207 
organization 215-217 
policy on dissent 18S-187 
supergradc audit 208 
union (AFGE) agreement 208 

Personnel (licensee) clearances 66, 133, 134 
Petitions forrulemaking 137, 138, 139 
Physical security -sec safeguards 
Piping, nozzle design 163 

Plutonium 
air transport S6, 179, 180 
packaging S6 
pacemakers S9 
recycle 6, 12, 13,4S-47,49, SO 
safeguards study 67 
transportation S6, 64, 179, 180 

Power Burst Facility 154 

Power reactors 
breeders 12-14, 16, 18, 171-176 
chlorine release I 3S 
confirmatory research 145-177 
construction permits 11, I 5, 17 
core power distribution tilt 94, 9S 
decommissioning 75 
effluents 27-29 
environmental review 17, 21, 22, 29-32 
export 125, 216 
fcedwatcrnozzle cracks 99-101 
fire protection 19, 134, 168, 169 
floating plants 14, 16 
FSAR rule 137 
fuel rod failures IOI 
GAO report 65 
generic reviews 40 
inscrvicc surveillance 136 
inspections 80, 89, 136 
international safety standards 120 
licensing process 17, 32, 40 
licensing status IS, 16, 234-24S 
loss of electric power 93, 94 
manufacturing license 16 
materials, component standards 132, 133 
missile protection 134 
multiunit site safety 137 
occupational safety 143 
operating licenses 11, IS, 17 
operator licenses 11, 12 
personnel security 65, 66 
prototype testing 137, 138 
quality assurance 39, 136 
qualification tests/electrical 136 
respiratory protection 142, 143 
safeguarding 64-66 
security system breach IOI 
spent fuel 49-S I 
standard review plans 37, 38 
standard plants 14, 16, 34, 3S 
status 11 
steam generator tube integrity 18, 9S-97, 132-15 I, 

16S-166 
Systematic Evaluation Program 39, 40 
tabulation of licenses IS, 234-24S 
technical problems 18-21 
technical specifications 28, 37-39 
topical reports 40, SO 
unplanned criticality 99 
water control structures 137 
-see also confirmatory research, operational experience, 

siting 

Power supply reliability 18, 19 
Preliminary Safety Analysis Report (PSAR) 17 

Presidential policy statements I, S, 6, 12, 13, 46, 91 

Pressure suppression containments 19, 20 

Pressure vessel research I 62-16S 

Price-Anderson Act 198, 199 

Privacy Act 184 

Procurement activities 211 

PSAR -see Preliminary Safety Analysis Report 

Public participation 
Congressional hearings 189, 190, 192 
export licensing 122, 129 
Government in Sunshine Act 44, 192 
licensing hearings 191, 192 



licensing process 17 
NRC information program 183, 184 
opportunities for hearings 191 
public document rooms 184, 221-225 

Qualification testing 169 

Quality assurance 39, 136 

Radiation exposure 
accident risks, NRC safety goal 2 
consumer products 134 
low-level, health effects 2, 56, 139 
medical facility protective design 142, 143 
occupational 3, 4, 92, 93, 134, 139, 143, 179 
personnel dosimetry 143 
radiographers 4, 58, 102-105, 143 
reactor safety record 2, 91 
respiratory protection 142 
tcletherapy 58, 59 
transportation 4, 5, 54-56 
uranium fuel cycle 28, 29, 53, 54 
uranium mill tailings 47,48 

Radioactive wastes 7, 8, 69-76 
classification 70 
Congressional, State hearings 74 
decommissioning 75, 76 
high-level 70-72 
low-level 72, 73 
management 69-76 
NRC organization 69, 70 
program plans 72, 73 
repository 71 
siting 70, 71 
task force report 72 
workshops 74 

Radiography incidents 102-105, 143 

Radioisotopes licensing 58-60 
consumer products 60, 134, 142 
decommissioning 76 
industrial 58 
inspections 81 
medical 58, 59, 134 

Radiological emergencies -sec Emergency response 
planning 

Radon-222 49, 179 

Reactor regulation 11-44 

Reactor Safety Study 5, 180, 181 

Regulations, amendments (FY 1977) 226-230 

Regulatory guides, standards 131-144 
consumer products 142 
current priorities 132-134 
environmental protection 139, 140 
emergency planning 143, 144 
fuel cycle facilities 140 
issuances in FY 1977 231-233 
national program 144 
occupational health 142. 143 
power reactors 132-138 
radioisotopes in medicine 141 
safeguards 133 
siting 138, 139 
tabulation 231-233 
transportation 133 
types 131 

Regulatory proceedings 193-198 

Regulatory Requirements Review Committee 40 

Reliability Data System 91-93 

Reprocessing-recycle issue I, 5-6, 12, 45-47 
environmental survey 73 
licensing review 52, 53 
wastes 70 

Research information letters (RSL) 145 

Research, regulatory -sec confirmatory research 

Research, test reactors 80 

Resident inspector program 86 

Respiratory protection 142 

Risk assessment research 147, 180, 181 

Safeguards, domestic 7, 61-68 
contingency planning 66 
employee allegations 67, 68 
fuel processing plants • 62-64 
GAO reports 63, 65 
GESMO supplement 67 
incident response center 86, 88 
information system 66, 67, 178 
inspections 81, 82 
intcragency coordination 63, 68 
land transport 62, 64 
material accounting 61, 62 
personnel clearances 66, 133 
physical protection equipment 178 
potential threats study 178 
regulations 64-66 
research 147, 177, 178 
security guard qualifications 66, 133 
standards 141 
upgrading 133 

Safety Evaluation Reports (SER) 17 

Sandia Laboratories 39, 56, 157, 168, 172, 174 

Seabrook Station 30, 198 

Security guards 66, 133 

Seismic problems 26, 27 
Diablo Canyon 26 
General Electric Test Reactor 2, 3 
Humboldt Bay 26, 27 
NorthAnna 26, 187, 189, 197, 198 

Seismology research 166, 167 

Scnsiti.zation Detection 166 

SER -sec Safety Evaluation Reports 

Severe weather phenomena 25, 26, 167, 168 

Siting of facilities 
concepts studies 168 
coordination with States 8, 9, 31, 32, 107-110 
fuel fabrication plants 50 
intcragcncy coordination 29, 30 
plutonium processing plants 50 
problems 24-27 
regulatory guides 139 
research 166-168 
socioeconomic effects 24 
standards 138, 139 
waste repositories 70-72 

Smoke detectors 60, 134 

SNM -sec special nuclear material 

Source material export 125 

South African export 129 

Special nuclear material (SNM) 
accounting 61, 62 
export 12~. 125, 127 



252 

inventory discrepancies 97, 98 
transport security 133 

Spent reactor fuel 
GEIS 50 
interim storage 6, 45, 49-5 I 
licensing 50, 5 I 
long-term confinement 70 
regulatory guides 133 
reprocessing-recycle issue I, 5-6, 12, 45-47 

SSNM -see Strategic special nuclear material 

Standard Review Plans 
environmental 37, 38 
safety 37 

Standard technical specifications 28, 37-39 

Standardization 14, 18, 33-39, 131-134 

State Agreements Program 
annual meeting 111, 112 
GAO review 112 
radiation control program 110-112 
special studies 112 
task force report II 0 
training State personnel 111 

State Department 
·export, import licensing 121, 122 

States 
coastal zone management 108 
emergency response planning 112-115 
environmental review 31, 32 
joint hearings 31, 32 
liaison officers 107, 108 
licensing coordination 107, 108 
memorandum of understanding 108 
NRC/State siting study 107-110 
radiation control programs 110-112, 115 
siting coordination 8, 9, 31, 32, 107 -110 
transportation surveillance 115 

Steam generator tube integrity 18, 95-97, 132, 151, 165-166 

Steel piping cracks 19 

Strategic special nuclear material (SSNM) 61, 62, 64, 66 

Summary of report 1-10 

Systematic Evaluation Program 39, 40 

Tarapur (India) export 123, 126 

Thermal Hydraulic Test Facilitv ffHTF) 151. 152 

Third-party inspection 88 

Thorium 
export 125 
nuclear fuel 13, 1"4, 16, 18 

Topical reports 40, 50 

Tornado research 168 

Transmission systems 
health effects 27 

Transport of nuclear materials 4, 5, 54-58 
air shipments through Chicago 5 
Department ofTrans·portation/NRC study 5, 54 
environmental impact 55, 56 
Federal coordination 54 
IAEA standards 55 
Interstate Commerce Commission ruling 58 
Litigation 57, 58 
New York City ordinance 57, 58 
packaging 56, 179,180 
plutonium package development 56, 57 
safeguarding 56, 57, 64 
urban areas 57, 58 
worker protection 54, SS 

Underground siting 168 

Uranium export 125 

Uranium fuel cycle standard 28, 29, 139 

Uranium milling 
GEIS 47 
health protection 143 
licensing reviews 48, 49 
radiation levels 179 
research studies 49 
tailings 47-49, 140 

Uranium mining 49 

Uranium-233 13, 14, 16, 18 

Value/impact assessment 40 

Vendorinspections 80, 87 

Waste treatment systems 27-29, 179 

Water hammer 21 

Water quality control 38, 39 

Water reactors -see Power reactors 

Zircaloy research 154, 155 
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